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Anginal  g^rticlcs. 
HEMISECTIOX  OF  THE  SPIXAL  CORD. 

BY    DAVID    FERRIEE,    M.D.,    F.R.S. 

That  the  paths  of  voluntary  motor  impulse  in  the  spinal  cord 
are  mainly,  if  not  exclusively,  direct,  and  those  of  sensation 
crossed,  is  the  hypothesis  which  accords  best  with  the  facts  of 
disease  in  man.  There  may  be  differences  among  the  lower 
animals  as  regards  the  totality  of  the  decussation  of  the  motor 
tracts  in  the  medulla  oblongata,  and  of  the  sensory  tracts  in 
the  cord  itself,  but  the  general  law  first  laid  down  by  Brown- 
Sequard  has  been  fully  confirmed  by  all  the  more  recent  and 
carefully  conducted  physiological  experiments.  While  the 
paths  of  voluntary  motor  impulse  have  been  satisfactorily 
defined  by  a  combination  of  experimental,  embryonic  and 
pathological  research,  those  of  sensation  have  not  been  deter- 
mined with  the  same  degree  of  accuracy. 

The  most  careful  experiments  on  the  lower  animals,  such  as 
tliose  of  Ludwig  and  Woroschiloff,  always  leave  room  for  doubt 
whether  the  reactions  which  result  from  the  apj)lication  of 
sensory  stimuli  to  parts  below  the  experimental  lesion  are  to 
be  regarded  as  signs  of  sensation  proper,  or  mort'ly  of  n-tlfx 
action  more  or  less  general.  On  (luestions  involving  snlt- 
jectivity  the  most  satisfactory  evidence  would  lie  fnrnislieil  liv 
observations  in  man,  but  we  rarely  if  I'vi-r  meet  with  spinal 
lesions  ho  exuetiv  liniiled  as  t(»  he  made  available  for  this 
|>urpo8e.  or  the  ninmrons  cases  of  unilateral  spinal  lesitui  on 
recf)rd,  there  is  scarcely  one  t»r  which,  but  f<>v  the  iiiil  of  e\]nri- 

vor,.  vir.  F 
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mental  nhvsiolo-v,it  could  bo  said  that  the  unilateral  character 
of  the  lesion  ^vas 'at  all  certain.  Most  of  them  have  not  been 
investigated  post-mortem,  and  of  those  that  have  been  so,  the 
investirration  has  been  so  imperfect,  or  the  lesions  have  been  so 
indetin'ite,  that  the  unilateral  character  of  the  lesion  h.is  been 
assumed  rather  than  proved. 

I    have   only   found    one   case    in   which   the    lesion   was 

sufficiently  definite  and  carefully  investigated   post-mortem  ; 

and  even  in  this  case  the  lesion  was  not  strictly  unilateral. 

The   case   in   question   has   been    described    by    W.    Chiller 

(Beitrage  z.  Pathologic   und  Thysiologie   des   Ruckenmarks, 

1871)  ''The  patient  was  a  woman  who  received  a  stab  witli  a 

knife  which  traversed  the  spinal  cord  in  a  somewhat  oblique 

direction  below  the  third  dorsal  nerve,  completely  severing  the 

left  half  of  the  cord,  and  also  the  right  posterior  column  as  far 

as  the  junction  of  the  posterior  root  on  that  side.     The  division 

of  the  right   ]M.sterior    column  therefore  complicated  a  ease 

otherwise  definitely  unilateral. 

With  the  view  of  determining  the  effects  of  strictly 
unilateral  division  of  the  spinal  cord  in  an  animal  as  nearly 
human  as  possible  I  made    the   following  experiment  on  a 

monkey. 

The  animal  was  chh)roformed  deeply,  and,  under  stringent 
antiseptic  surgical  precautions,  the  cord  was  exposed  in  the 
re-'ion  of  the  seventh  and  eighth  dorsal  segments. 

Midway  between  the  seventh  and  eighth  nerves  the  left  half 
of  the  cord  was  severed  with  a  fine  tenotomy  knife.  The 
incision  was  made,  with  the  aid  of  a  magnifying  glass,  from  the 
posterior  fissure  outwards,  without  touching  the  right  posterior 
median  column. 

Tiie  wouuil  was  carefully  sewn  up  and  <lressed  \Mth 
antiseptic  gauze  and  bandages. 

The  results  described  below  were  ascertained  l)y  daily  obser- 
vatiui,  and  repetition  of  tests  for  a  fortnight  after  the  opera- 
tion. Ihiring  lliis  time  the  general  health  of  the  animal 
was  in  the  most  satisfactory  condition.  On  the  fifteenth  day 
tlie  w<.und  was  examined,  but  it  was  found  not  to  be  united, 
though  i-rrfectly  aseptic  and  free  from  discharge.  It  was 
again  sewn  up  and  dressed.     Three  days  subsequently  to  this 
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the  animal,  which  had  continued  apparently  in  good  health, 
died  suddenly. 

On  examination  after  death,  an  extensive  clot  was  found 
pressing  on  the  anterior  surface  of  the  pons  and  medulla 
oblongata.  The  haemorrhage  appeared  to  have  originated 
from  some  of  the  lateral  branches  of  the  basilar  artery. 

The  wound  in  the  dorsal  region  was  more  or  less  gaping, 
but  though  there  was  some  discharge  in  the  dressings,  the 
bottom  of  the  wound  and  the  spinal  canal  were  perfectly  free 
from  pus.  The  pia-mater  was  somewhat  thickened  and 
adherent  around  the  region  incised,  but  the  cord,  with  the 
exception  of  the  lesion  described  below,  was  entirely  free  from 
injury  or  inflammatory  softening. 

The  results  of  the  lesion  were  as  follows  :— 
On  the  side  of  lesion  (left). 

MohiUtjj. —The  left  leg  w^as  absolutely  paralysed  as  to 
motion,  and  not  the  slightest  movement  was  made  with  this 
limb  either  independently  or  in  association  with  the  right  leg. 
The  leg  was  dragged  when  the  animal  moved  about  its  cage 
with  the  aid  of  the  hands  and  the  right  leg. 

The  temperature  of  the  left  leg  was,  during  the  first  two 
days,  much  higher  than  that  of  the  right.  No  exact  thermo- 
metric  determination  was  however  made.  When  this  was 
attempted  on  the  fourth  day,  the  difference,  judged  by  the 
hand,  was  barely,  if  at  all,  perceptible,  and  tlie  clinical 
thermometer,  not  graduated  below  90'  F.,  did  not  register 
on  either  side. 

The  patellar  tendon  reaction  was  at  first  greatly  impaired 
or  entirely  abolished.  While  it  was  distinct  on  the  right, 
none  could  be  elicited  on  the  loft.  Before  death,  however, 
the  left  patellar  reaction  was  much  more  distinct  than  the 
right. 

l^emihilUy.—  'Vha  slightest  touch  or  ruilling  the  hair  of  the 
left  foot,  flank,  or  left  side  of  the  tail,  invariably  attracted  tho 
animal's  attention  and  caused  it  to  look,  put  its  hand  to  tho 
l)art,  or  mov(^  out  of  its  position  as  if  wishing  not  to  be  dis- 
turb(;(|.  A  prick  uilh  a  pin,  a  pinch,  or  most  of  all.  a  touch 
witii  a  hoat(!d  win^  caused  it  to  nil.  the  part,  or  angiilv  try  to 
seize  and  bite  the  oflending  cause. 

Ji  2 
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„f  tlip  reaction  to  imintul  stimuli  ot 

Repeated  ^o^T"""  \w  mUITIi  not  l.nuevcr  indicate 

,1,..  li.m.U  »ith  that  of  the   <■" J;^' ^       i„,„  ,he  existence  of 

„„,  s-'->'n--7- -;™e    '  .Trextstod,  it  .as  not  sho.n 
hypoi-wsthesia  of  the  left  leg. 

oiijfi'tively-  /  ■  i  ,\ 

On  the  opposite  side  (right).  volitionally   in 

all  directions,  and  for  ""  P^P^^      ^^„,,,      ;     „i„.  its  right 
uncerbunty  or  ataxy.     The  aiiima  *;  '     „  „,  „;,!,  „s 

'-*  r\  T:t'  itlXVe    it!!:;!  .hen  h^d  prisoner 
hands,  when  e.g.  It  .islient  ^^  ^^^^^  ^.^.^^    ^^^,,  „„ 

This  however  was  true  on\y^^^^-  ,,,,„.^„,^„,  „f  „,e 

impediment  was  offered   to  the  „„d  its  eyes 

,igM  leg.    When  «'';--»^,^;     ^r„\rieate  its  right  leg 
blindfolded.  It  was  ntterl)   ""^l"- "^    ^^,,  movement,  thongh 

from  any  opposition  ™»:^    "^    ^^^J™  ,,ed  the  foot  to  grip 
-  soon  as  the  e>-e-e      ™co^   e  ,^^^  .^^^^.^.^^  ^^  ^^^ 

and  endcavonr  to  fiee  itse  i.  ^^^__^,  ^^.^^^ 

»^^  ^^"^-^IttlrrsS  To:r  tding  into  another 
crossing  a  ledge  thron  a  ^^tcli  its  toes  on  the 

with  and  without  vision,  clearly  '"™  ,„         .^ciate 

.ense   of  -"-'^  (trhe'i:;'  e-p;;'"h  'he  aid 'of  vision 
the  position  assnm..         the  leg  e^     ,^^,^.  _^  ^^  ^^^^  ^^_^^„^,, 

S.r....«;i(!/.-I'    *^.''''."7.*V.  ,„, li„c  paragraph,  there 

muscular  sense  ."dicaW    n    ^; '^         ;,./ „„„;J,  „,mi„g 

"-^'•''"'''•7;::    ;  l   '"the  L's  or   .l-   ..oHy   of  the 
the  hair,  pncUing,  1""    "'<'  ,  „f  ,„,„»  sufficient  to 

:;  •*';,:  tstT":---'  of  sensation   in   the 
'tot'nltnlien.lv,  the  n,omeiitary  application  of  a  heated 

2'::;;::ioes.so..o.c;ight^.<.^^^ 

•'"'l;::;:;/;;;;r:i  0,:  iltrcontiniicd  af.cr  ..ds  to 
•;;;:;;:■,:.  lit:'.- - ,„a,-.  wi,h  .he  loo.  ,,...0  ...i- 
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concernedly,  though  its  transference  to  the  hands  or  the  left 
foot  at  once  elicited  lively  demonstrations  of  pain. 

There  was  thus  total  anaesthesia  and  analgesia  of  the  rio-ht 
leg;  and  this  extended  to  the  right  flank  and  right  side  of 
the  tail. 

The  power  of  evacuating  the  contents  of  the  bladder  and 
rectum  was  not  perceptibly  affected. 

We  have  thus  in  this  case  complete  motor  paralysis,  with 
retention  of  sensibility  on  the  side  of  lesion,  and  complete 
anaesthesia  and  analgesia  with  retention  of  mobility  on  the 
side  opposite  the  lesion. 


{       / 


The  lesion. — The  cord,  otherwise  intact,  Mas  found  to  be 
divided  on  the  left  side  between  the  seventh  and  eighth  dorsal 
nerves.  The  edges  of  the  incision  were  slightly  everted  and 
sharply  cut.  No  softening  existed.  The  cord  was  hardened 
in  bichromate  solution  before  the  exact  extent  of  the  incision 
was  furthf^r  investigated.  In  order  to  determine  how  fur 
inwards  it  extended,  the  portion  of  cord  including  the  lesion 
was  immersed  in  a  strong  solution  of  logwood.  This  pene- 
trated the  lips  of  the  incision,  and  tinged  all  the  divided 
surfaces. 

Tlie  liiiusverse  incision  was  then  completed,  and  the  exact 
fxleiit  (if  the  jiriiiiary  incision  aeiMirati'ly  ilefennimd. 
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I     .l.«  „rooe,li«-  fiU'-re  (p.  5),  ^vhich  is  a  drawing  by  Mr. 

the  flrst  slice  from  the  <;<>"l/'^'«  ^"^,  "''Z^^u^e.<  the 
extent  of  thelesion  ^^^^^^Zt.  il—d  to  the 
ri^-ht  side  IS  intact,     rhi  pnf'^"°;  ;  ^  ,,„stcrior 

"«'"•  -  r'/":.^  hr/sCiM.  o::s  an  ar^  of 'a  circle 
fissures,  instead  ot  heing      rai.  ^^^^^,^^  ^^^^^^^^^^  .^^^ 

„ith  the  convexity  to  the  1. It.     ^''  ,         ,„;„,  „„aian 

-T'''''%":'«stt::::u  r:  ntdra™  fro.  the 
— r'::.rrrof' the  cord  rfrr^-rri^o?::: 
re.::::r::ft::^rrs^;;;:.f^;;.-.aed..u. 

,i:- ^;o.un.\l  f --i— ;:  :;;uir:rth!- 
:xtt;:t:::titht:itceptions,»^^^^^^^^^^^ 

above  and  below  th  in,    .r     ^_^^^^^^_   ^^^^^^^^^   ^^^__,,.„„ 

r::.r  i.         .aracteL^dby  atrophy  of  the  axis  cylinders 
tiZuL    ncrcase  in  connective  tiss,,..,  in  tlu^  le.t  column  o 
\     l"d   a  ml  in  the  direct  cerebellar  tract.     1  or  a  couple  of 
;  ;     sahove  the  lesion  an  irregular  "e.lg.'-.hai-^aro^   be 

base   posteriorly    «a     ^'^''"l  „,viu.-  t..  the  almost  entire 

"r"  ']-::r::;; ';"."''- -mva.  regi i • 

::T:,veni-:,  1    normal.     No  degeueratiou  wa.  visible  lu 
r    ., ,;ln..r.  loll   immediately  above  the   leslou,  or    ,u    .he 
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cervical  region,  this  portion  of  the  posterior  column  having 
entirely  escaped  section  or  subsequent  secondary  lesion.  There 
was  extensive  disappearance  of  axis  cylinders,  without  sclerosis, 
in  the  left  direct  cerebellar  tract  above  the  lesion,  and  clearly 
visible  also  in  the  sections  of  the  cervical  region. 

Below  the  lesion  there  was  disappearance  of  axis  cylinders 
in  the  postero-lateral  column  of  the  left  side,  corresponding  to 
the  area  of  the  crossed  pyramidal  tract.  No  degeneration 
could  be  detected  in  the  direct  pyramidal  tract,  or  in  any 
of  the  other  columns. 

As  in  this  case  the  right  posterior  column  was  absolutely 
intact,  it  is  apparent  that  Schiff's  doctrine  that  the  posterior 
column  is  the  path  of  tactile  sensation  on  the  same  side,  is 
erroneous.  As  the  grey  matter  of  the  right  side  and  also  that 
surrounding  the  central  canal  on  the  left  side  was  intact,  it  is 
also  plain  that  these  are  not  sufficient  to  convey  the  sense  of 
pain  on  the  right,  for  there  was  the  most  complete  analgesia  of 
the  right  leg.  The  experiment  therefore  is  in  absolute  con- 
tradiction to  the  doctrines  of  Schiff,  and  entirely  harmonises 
with  those  of  Ludwig  and  Woroschiloff,  which  place  the  paths 
of  voluntary  motor  impulse  for  the  same  side,  and  those  of 
sensation  for  the  opposite  side  in  the  lateral  columns. 

The  motor  path,  the  pyramidal  tract,  has  been  well  defined ; 
that  of  sensation,  and  its  relations  to  tlie  posterior  horn  and 
the  tracts  in  its  neighbourhood,  require  yet  further  elucidation. 

If  we  compare  the  symptoms  above  described  witli  those 
which  are  commonly  said  to  result  from  unilateral  lesion  of  the 
spinal  ('j)vd  in  man,  we  find  many  points  of  agreement,  but  at 
the  same  time  certain  j)()ints  of  difference  of  an  important 
nature  and  specially  worthy  of  comment. 

Jt  is  laid  (I'twii  by  iJniwn-iSequard  ('Lancet,'  vol.  ii.  18(I!I, 
]).  8(il>),  who  has  be(;ii  followed  almost  without  (jiiestion  bv  most 
writers  ami  text-booUs,  that  on  the  sitle  of  lesion  tliere  is 
|»aral}'sis  ol'  voluntary  motion  an<l  of  the  l)loo(|-vessels, 
nitention,  in  an  e\alle<l  degree,  of  scnsil)ility  to  toutdi, 
tickling,  pain,  Inat  and  cold,  but  loss  ol'  the  innscniar  sense  ; 
whil<!  <»n  llie  opposite  side  there  is  consersation  of  volnnlary 
motion  and  ol'  the  museidar  sense,  with  total  ana'sthesia  and 
analu'csia  ot lierwise. 
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As  rt^gards  the  total  j)aralysis  of  voluntary  motion  and 
retention  ot"  sensibility  on  the  same  side,  and  retention  ol" 
voluntary  motion  with  anaesthesia  and  analgesia  on  the 
opposite  side,  the  results  of  the  above  experiment  are  in 
complete  harmony. 

The  fact  of  vaso-motor  paralysis  also  on  the  side  of  lesion 
was  confirmed  by  the  evident  increase  of  temperature  in  the 
left  leg.  This,  however,  was  not  persistent,  in  the  same 
deo'ree  at  least.  Though  the  point  was  not  investigated  very 
minutely,  there  was  (a  few  days  after  the  operation)  a  very 
marked  diminution  of  the  dilference  in  temperature  between 
the  two  limbs  which  was  at  first  so  apparent.  This  would 
lend  support  to  the  views  of  Goltz  and  Vulpian,  that  the 
tone  of  the  blood  vessels  is  not  entirely  dependent  on  the 
vaso-motor  centre  of  the  medulla  oblongata,  but  is  capable 
of  being  maintained  by  the  spinal  centres  themselves. 

The  existence  of  hypera}sthesia  on  the  side  of  lesion  was  not 
evidenced  by  any  noteworthy  difference  in  the  vivacity  of 
response  to  sensory  stimulation  in  the  hand  and  foot  re- 
spectivelv.  But,  on  this  point,  the  observations  in  man  are  so 
much  superior  to  any  inferences  from  the  lower  animals,  and 
the  existence  of  hypera?sthesia  on  the  side  of  lesion  has  been 
80  generally  observed,  that  I  should  not  regard  the  experi- 
mental facts  above  narrated  as  opposed  to,  even  if  they  do 
not  support,  the  existence  of  a  condition  of  heightened  sensi- 
bility. 

As  regards  the  muscular  sense,  however,  the  experiment  is 
in  diametric  contradiction  to  the  assertion  that  this  sense 
is  retained  on  the  side  opposite  the  lesion  ;  and  so  far  as  I 
have  been  able  to  discover  by  examination  of  the  published 
cases  of  hemispinal  lesion,  the  assertion  that  the  muscular 
sense  is  lost  on  the  side  of  lesion,  and  retained  on  the  opposite 
side,  is  not  supported  by  any  satisfactory  evidence. 

]\lost  of  what  has  been  regarded  as  evidence  of  the  muscular 
sense  on  the  opposite  side  has  no  such  meaning,  and  is  of  no 
value;  whatever  in  this  relation.  ]5y  the  term  muscular  sense, 
is  pruptrly  meant  the  knowledge  wo  have  of  the  degree  of 
Strain  on  our  mobile  parts,  and  of  the  position  assumed  by  them 
actively,  or  given  to  thrm   passively.      It   is  usually  tested   by 
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the  power  of  discriminating  different  weights  or  resistances,  or 
by  the  capacity  of  judging  blindfold  the  position  in  which 
a  limb  is  during  active  or  passive  movements.  It  has 
however  been  regarded,  by  Brown-Sequard  and  others,  as 
sufficient  evidence  of  the  muscular  sense  in  the  non-paralysed 
limb,  that  the  individual  is  able  to  direct  his  movements  aright. 
Thus  of  one  of  his  cases  he  says,  "  the  power  of  directing  move- 
ments, which  depends  on  the  muscular  sense,  was  markedly 
altered  in  the  paralysed  lower  limb,  while  it  was  perfect  in  the 
non-paralysed  limb."^ 

The  power  of  directing  movements,  however,  has  no  necessarv 
connection  with  the  muscular  sense,  and  may  be  perfectly  well 
retained  when  there  is  not  a  vestige  of  the  muscular  sense. 
During  the  acquisition  of  perfect  volitional  control  over  our 
limbs,  the  sensations  arising  in  connection  with  muscular  action 
no  doubt  largely  help  in  guiding  and  directing  our  move- 
ments, but  the  aid  of  vision  is  also  relied  on  to  a  much  greater 
extent  than  is  usually  supposed. 

The  power  of  directing  movements,  once  acquired,  is  capable 
of  being  exercised  without  any  sense  of  muscular  contraction 
whatever,  and  also  without  the  aid  of  vision.  Whether  the 
intended  movement  has  been  actually  carried  out,  however,  the 
individual  paralysed  as  to  muscular  sense  is  not  aware  unless 
his  eyes  are  free. 

In  cerebral  hemianfesthesia,  even  without  the  aid  of  vision, 
the  patient  is  able  to  intend  and  carry  out  a  given  movement 
fairly  well  if  no  obstruction  is  offered.  There  is  a  remarkable 
case  on  record  which  proves  that  also,  in  total  aujesthesia  of 
spinal  origin,  the  power  of  directing  and  duly  co-ordinating 
the  movements  of  the  limbs  is  perfectly  retained  in  tlic  total 
absence  of  all  sense  of  muscular  contraction,  and  even  with 
the  eyes  shut.  In  this  case,  recorded  by  Sclui})pol,''^  there  was, 
in  consequence  of  syriiigo-myelitis,  total  ana'sthesia,  and  total 
abolitidii  ol"  iiiiisciilar  sense  in  the  liinlis,  and  \rt  the  man 
could  move  his  linihs  vigerousiy,  antl  carry  out  any  desired 
movement  with  his  eyes  shut,  without  exhihiting  any  greater 


'  '  l.iinccl,'  vol.  ii.,  lSi;8,  p.  5i)l. 

■•'  *  Aicliiv  d.  lltMlkuiulc,'  vol.  XV,,  IS7I,  p.  ||. 
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degree   of  hesitation   or    caution    than    a    perfectly   normal 
individual  would  exhibit  under  similar  conditions. 

It  is  evident  from  these  and  similar  facts,  that  the  sense 
of  muscular  contraction  is  entirely  separable  from  the  motor 
innervation  of  the  muscle.  It  is  a  complex  of  centripetal 
impressions  generated  by  movements,  active  or  passive,  in  the 
slvin,  joints,  tendons,  fiiscia)  and  muscles  themselves,  in  virtue 
of  the  sensory  nervts  with  wliich  these  parts  are  furnished. 
That  the  whole  of  these  nerves  enter  by  the  posterior  roots 
and  ascend  in  the  cord  entirely  distinct  from  the  paths  of 
motor  impulse  has  been  proved  anatomically,  as  well  as  by 
experimental  and  pathological  evidence. 

But,  inasmuch  as  in  cases  of  partial  lesion  of  the  sensory 
tracts  there  may  be  aufesthesia  without  analgesia,  and  anal- 
gesia without  ana3sthesia,  it  is  theoretically  possible  that 
notwithstanding  cutaneous  an;rsthesia,  the  sensibility  of  the 
muscles  and  deeper  parts  may  continue,  and  thus  form  the 
basis  of  a  sense  of  muscular  ccmtraction.  But  such  a  condition 
has  never  occurred  in  my  experience,  and  I  have  nowhere 
been  able  to  find  satisfactory  evidence  to  that  effect.  There 
is  good  reason  for  believing  that,  in  all  cases  where  the 
muscular  sense  has  been  retained,  notwithstanding  the  abo- 
lition of  the  sense  of  pain  and  very  great  diminution  of  tactile 
sensibility,  the  j)owor  of  localisation  of  cutaneous  sensory 
impressions  has  remained  acute.  That  tliis  is  possible  has 
been  well  shown  in  a  carefully  investigated  case  recorded  by 
J.  ^lackiMizie.'  in  which,  in  s|iite  (»f  analgesia  and  ana'sthesia 
to  various  forms  of  stimuli,  the  })atient  was  able  to  localise 
witii  accuracy  the  sliglitest  touch  on  the  aufrstlu-tic  limb. 

In  a  case  reported  by  Brown-»SLMjUurd  (Case  3,  '  Lancet,' 
sup.  cit.),  in  which  it  is  stated  that  muscular  sense  remained 
Motwithstantliiig  tht^  existence  of  almost  complete  anjcstliesia 
un<l  analgesia,  it  is  ex}>ressly  stated  that  the  power  of  localisa- 
ticm  continued  perfectly  accurate. 

in  jNIackenzie's  patient,  when,  at  f)ne  period  in  the  history 
of  the  wuse,  the  anni'sthesia  was  absolute  and  the  power  of 
localisation  ai>olished,  tlie  muscular  sense  was  also  entirely 
aniiiliilati'il. 

'  A  rjiHT  of  III  ini|.firii|'l.>,'iii  S|iiiiiilis.  '  f/niirt,"  .Iiiiic  it  ainl  \(\,  \S8'A. 
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But,  even  if  this  power  of  localisation  were  inadequate  to 
account  for  the  existence  of  the  so-called  muscular  sense  in  a 
limb  otherwise  anaesthetic,  the  retention  of  the  muscular  sense 
would,  in  view  of  the  facts  above  related,  indicate  merely  that 
the  sensory  tracts  of  the  opposite  side  of  the  spinal  cord  had 
not  been  entirely  interrupted,  and  would  lend  no  countenance 
to  the  extraordinary  doctrine  enunciated  by  Brown-Sequard, 
that  the  paths  of  the  muscular  sense  lie  in  the  anterior  roots 
and  motor  tracts  of  the  spinal  cord.  This  doctrine  implies, 
and  explicitly  states,  that  the  muscular  sense  is  lost  with  the 
power  of  motion  on  the  side  of  lesion.  If  by  the  muscular 
sense,  we  mean  merely  the  power  of  directing  movements, 
then,  of  course,  this  is  lost  on  the  paralysed  side ;  but  the  loss 
is  of  motor  power  only,  and  not  of  the  sense  of  movement. 
Naturally  a  patient  cannot  be  made  to  estimate  weights  by 
volitional  movements  of  a  paralysed  limb,  but  that  he  retains 
the  muscular  sense,  so  far  as  regards  his  knowledge  of  passive 
movements  communicated  to  his  limb,  has  been  demonstrated 
beyond  all  doubt. 

Few  of  those  who  have  reported  cases  of  unilateral  disease 
of  the  spinal  cord  seem  to  have  applied  any  proper  tests  on 
this  point.  But  Kobnor,  in  a  case  he  has  recorded,^  found 
that  in  the  paralysed  limb,  the  perception  of  every  movement 
communicated  to  it  was  perfectly  retained,  and  the  electro- 
muscular  sensibility  was  in  every  respect  normal.  In 
Mackenzie's  case  also,  where  the  limb  was  not  entirely  para- 
lysed, the  patient  could  appreciate  weights  quite  correctly,  so 
far  as  his  foeblo  powers  permitted  ;  though  he  ma  'e  mistakes 
wlu-n  he  attem])ted  heavy  weights,  owing  to  the  excessive  sense 
of  olfort  thus  secondarily  induced. 

Brown-Sequard's  dictum,  therefore,  that  the  muscular  sense 
is  lost  on  the  side  of  lesion,  is  absolutely  contradicted  by  facts 
such  as  these. 

That  the  paths  of  muscular  sense  have  any  relation  whatcvci- 
to  tlic  anterior  roots  and  motor  tracts  is  opposed  to  cvcrv  wcll- 
eslaltjislied  fact  of  anatomy,  pliysiology,  and  patholo-^rv  of  tlie 
spinal  cord.  Selnip|ti'rs  ease  proves  to  denionst ration  tliat  [\io 
paths  of  ninsenlar  sense,  and  sensibility  in  gen»'ral.  can  be 
'  IhulHclitM  An-hiv  f.  Klin.  Mii!.,  Itil.  xix  ,  IS77,  p.  H'.'j, 
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entirely  intermpted,  while  those  oH  voluntary  motion  renmiu 
intiu-t.  The  nintor  tracts  and  anterior  roots  in  this  case  were 
perfectly  normal. 

That  the  muscular  st-nse  can  be  exercised,  even  to  exact 
discrimination  of  dilTcrences  in  weight  altogether  indepen- 
dent Iv  of  motor  innervation,  I  have  elsewhere  shown.*  In  cer- 
tain experiments  made  by  Dr.  Lauder  Brunton  and  myself, 
it  was  fouml  that  the  discrimination  of  weights  when  the 
muscles  were  made  to  contract  artificially  by  the  galvanic 
stimulus,  was  about  as  good  as  when  the  limb  was  moved 
volitionally. 

As  regards  the  mere  knowledge  of  the  position  which  a 
paralysed  liml>  is  made  to  assume  by  passive  movements 
communicattMl  to  it,  this,  as  Kobner's  case  shows,  may  be 
perfectly  retained  when  the  motor  tracts  of  the  cord  are 
divided  on  one  side.  And  it  will  doubtless  be  found,  if  the 
matter  is  investigated,  that  under  such  circumstances  the 
i)atient  will  be  able  to  discriminate  dift'erences  in  weight, 
l»v  arrangements  for  exciting  the  muscles  to  action  by 
electrical  stimulation.  But,  indeed,  so  far  as  the  knowledge 
of  passive  movements  is  concerned,  the  muscles,  (|ua  their 
contractile  elements,  may  be  entirely  eliminated  without 
detriment.  I  have  frequently  demonstrated,  in  cases  of  long 
standiu''  anterior  poliomyelitis,  in  which  all  the  muscular 
tissue  of  a  limb  had  disappeared  so  that  no  contraction  could 
be  elicited  by  the  strong«'st  galvanic  currents,  that  the  }»atient 
so  alVeete(l  is  able  blindfoMed  to  state  with  accuracy  whether 
his  limb  is  flexed,  extended  or  otherwise  moved.  Umh^r  such 
conditi(»ns.  as  is  well  known,  n(»t  only  the  muscular  tissu(\  but 
the  anterior  roots  and  mott»r  nerves  aire  completely  degene- 
rated. 

It  seems  unnecessary  to  multi})ly  arguments  further. 
Enough  has,  1  think,  been  said  to  show  the  fallacy  of  Brown- 
Sequard's  doctrines  in  reference  to  the  paths  of  the  muscular 
sense,  and  the  way  this  is  alTected  by  hemis<M'tion  of  the  cord, 
llcmisection  of  the  cord  paralyses  muscular  sense,  as  well 
as  all  other  forms  of  sensibility,  on  the  side  opposite  the 
lesion,  and  leaves  it  unimpiiired  on  the  same  side. 
'  '  riinoiiont  <'f  tli<'  liiiiin,'  p.  2'28. 


THE  EELATIOXS  OF  HYSTERIA  WITH  THE 
SCROFULOUS  AND  THE  TUBERCULAR  DIA- 
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Professor  of  Medicine  in  the  Vnircniity  of  ^lontpeUier. 

{Continued  from  Vol.  YI.  ^>.  460.) 

II.  Observations  of  Hysteria  of  a  Tubercular  Nature  ;  with 
Pulmonary  IManifestations  :  Eeciprocal  influence  of  the 
TWO  Orders  of  Localisation. 

Case  XXYI.  (condensed).  (Obs.  I.  of  the  '  Iconograpliie  de  la 
Salpetriere,'  t.  1,  p.  3.) — Tubercular  and  Neuropatlnc  Heredity. 
Hysteria,  then  Pulmonary  Tuberculosis.  Disappearance  of  the  hys- 
terical, coinciding,  icith  the  apparition  of  the  pulmonary  phenomena. 
Death  and  Autopsy. 

L.  Th.,  florist,  18  years  of  age.  Admitted,  August  1872.  Father 
died  at  42  years  of  age  of  a  pleurisy ;  was  very  irritable  and  a 
drunkard;  "nervous"  attacks.  Paternal  grandfather  neurotic; 
mother  subject  to  bronchitis;  maternal  grandfather  died  in  an 
apoplectic  fit  at  60  years  of  age ;  maternal  grandmother  died  from 
phthisis,  aged  46 — had  had  twenty-one  children. 

During  childhood,  scrofulous  accidents,  bronchitis;  of  a  teasing 
and  malicious  disposition.  First  hysterical  attack  in  July  1871, 
from  which  time  fits  occur  with  all  the  typical  characters  :  aura, 
heiniana;sthesia,  ovarian  hvperaisthesia,  etc. 

Th.  had  always  been  chlorotio.  Fium  January  1876  had  lost 
strength  ;  vomiting  and  diarrhoea.  In  ^lny,  aggravation  ;  rapid  loss 
of  flesh,  with  first  symittunis  of  pulmonary  phthisis,  whicli  carried 
her  off  on  the  21ht  of  July. 

No  hysterical  uttiick  occurred  in  1876.  In  the  beginning  of 
May,  hemianajsthesia  and  ovaiian  liypera>sthosia  on  the  right  side 
well  marked.  On  Juno  \ht  hyperiesthesia  Irss  intense  ;  jiinehing, 
pricking,  cohl,  etc.  jicrccivcd,  but  less  acutely  than  on  the  let't. 
Sight,  smell,  ami  taste,  pretty  iipial  on  both  sides,  hearing  les8 
diNtinct  nil  the   liglit.      July   I'ith:   Hpoiitaneoiis  hypem'stht'sia   has 
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disappeared,  ovarian  jtressure  still  painful,  Imt  no  longer  jiroduecd 
the  sense  of  strangulation.  General  and  special  sensibility  almost 
equal  on  both  sides. 

Autopsy :  nervous  system  noimal.  Supernumerarj'  pseudo- 
ovaries  on  the  right.  Adhesions  at  the  apices  of  both  lungs.  Left 
lung :  cavities  in  the  upper  third,  granulations  disseminated 
throughout  the  remainder.  Eight  lung  :  several  small  cavities  in 
the  upper  lobe  ;  numerous  tubercular  masses  elsewhere. 

The  authors  of  the  *  Iconographie  '  add  the  following  remarks  : 
"  An  intorcsting  feature  of  this  case  is  the  influence  of  tuber- 
culosis, nut  upon  the  attacks — a  well-known  fact — but  upon  the 
permanent  symptoms  of  hysteria,  hemianaesthesia,  and  ovarian 
hypora'sthosia.  We  liave  seen  how  rapidly  the  latter  symp- 
toms disappear  synchronously  with  the  progress  of  the  pul- 
monary lesions." 

Tliis  is  an  important  case  for  the  view  we  are  defending. 
There  is  a  neuropathic  and  tubercular  heredity.  The  diathesis 
is  first  localised  in  the  nervous  system,  and  is  then  manifested 
by  the  hysterical  neurosis ;  next  it  invades  the  respiratory 
organs  and  determines  a  pulmonary  tuberculosis.  I  look 
upon  the  hysteria  and  j)hthisis  as  mere  successive  manifestations 
of  the  hereditary  diathesis,  the  symptoms  of  the  one  dis- 
appearing only  upon  the  invasion  of  the  other.  An  autopsy 
showed  that  there  was  true  hysteria  as  well  as  true  phthisis, 
and  not  tubercular  disease  of  the  nerve  centres  giving  rise  to 
liysteriform  phenomena. 

Such  a  case,  observed  in  such  a  place  as  the  Salpetriere,  will 
place  in  a  better  light  our  point  of  view  than  any  theoretical 
discussion. 

Case  XXVII.  (condensed).  ('Iconographie,'  t.  11,  p.  72.) — 
Tuhircular  Hereditij  pnthahle.  Partial  Epllrpi*!/,  Hi/sicria.  Con- 
comilnnl  Pnlnwnarij  Phthisis,  retrograding  whilst  the  Neurosis  jiersisls. 

v.  ('.  1'..,  l...rn  in  1830.  Admitted  Ai)ril  18()2.  Father  a 
drunkard  ;  died  tlropsical.  IMother  had  hremoptysis,  died  of 
V>ronchitis.  Father  and  mother  second  cousins.  Six  brothers  and 
sisters,  all  dead  except  one  brother.  Several  attacks  of  bronchitis 
diiring  ehildhood.  First  fit  at  l'^  years  of  ago;  in  I860  had 
painful  left  hcndplegia.  Coughs  since  four  and  a  half  years  ;  had 
slight  hn-moptysis  twelve  months  ago.     Frequent  pains  between 
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shoulders  and  under  claviculae.  Expectoration  abundant,  muco- 
purulent, somewhat  fo3tid  since  three  or  four  months.  Occasionally 
marked  dyspnoea,  and  fits  of  coughing,  especially  morning  and  night. 
Percussion  is  painful  and  shows  dulness  on  the  right,  subclavi- 
cular in  front,  supraspinous  behind.  Humid  rales  at  both  apices, 
especially  on  inspiration,  more  marked  on  right  side.  Sonorous 
rhonchi  elsewhere.  Nocturnal  sweats.  In  1871  the  state  of  the 
limbs  varied.  Left  leg  rigid  ;  is  the  seat  of  occasional  spontaneous 
trepidation,  which  is  accompanied  with  tonic  contraction  of  arm 
and  rotation  of  head  to  the  left.  This  is  the  incomplete  seizure. 
In  the  complete  attack  the  phenomena  are  more  accentuated,  and 
combine  with  rhythmical  clonus.  Flexion  of  the  foot  determines 
incomplete  attacks.  The  patient  sometimes  passes  whole  days  in 
a  state  of  ecstasy,  with,  occasional  tremors  of  the  limbs,  but  no 
general  convulsion. 

In  1872  there  occur  .seizures  in  which,  loss  of  consciousness  is 
not  complete,  the  eyes  closing  upon  the  approach  of  the  finger. 
On  one  occasion  no  fit,  but  peculiar  state  of  abstraction;  hallucina- 
tions of  ear  and  eye. 

In  1873  phenomena  of  the  kind  described  as  "  hysteriform 
agitation  "  are  described,  reaching  such  an  intensity  as  to  necessitate 
recourse  to  the  strait-waistcoat.  After  one  of  the  attacks, 
patient  is  seized  with  laughter,  stating  that  she  hears  what  is  said 
but  does  not  understand  it  well ;  after  another,  during  which  the 
eyelids  moved  rigidly,  a  persistent  contraction  of  the  left  leg 
ceases  rapidly  and  sets  in  again  an  hour  after.  The  patient  also 
had  convulsive  attacks  without  cry  or  loss  of  consciousness,  involun- 
tary evacuation,  nor  foaming  at  the  mouth,  nor  any  consecutive 
stupor.  Towards  the  end  of  the  year  distinct  series  of  hysteri- 
form fits. 

From  1875  to,  1877  similar  condition  persists.  Foolish  and 
erotic  delirium,  then  true  "status  hystericus."  Hysterical  and 
epileptic  manifestations  alternate  with  one  another. 

In  June  J  878  the  author  Avrites  :  "  For  a  long  time  we  have  hud 
no  particular  accidents  to  note  with  reference  to  the  pulmonary 
organs.  In  the  right  a])ex,  back  and  front,  slight  diminution  of 
resonance,  rcjugh  vesicular  murmur,  weaker  than  in  the  left. 
Coughs  rarely."  We  need  not  give  hrro  a  fuller  acrount  of  the 
nervous  Hymptoms,  for  which  the  reader  is  referred  to  the 
original. 

This  (!iiH(!  is  alinosl,  as  rciniirkabit'  as  thf  prccfdiii^-,  altlu>ii;4;h 
from  11  dirrrrfiil  point  of  view. 

I'^irst  it  will  Ix'  uotic^ed  that  I    pliicc  it  luuler  I  lie  heading  of 
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Hysteria,  although  in  the  '  Icunograjihy  '  it  goes  l)y  the  mmn'of 
])artial  epilepsy.  The  details  to  whicli  1  have  iliawn  special 
attention  in  tlie  foregoing  epitome,  show  that  by  the  side  of 
tlie  partial  epilepsy  there  really  was  a  hysterical  ehunent  in 
the  patient.  I  should  even  be  inclined  to  look  upon  the 
jiartial  epilepsy  as  of  hysterical  origin,  now  that  I  have  read 
the  last  note  of  Ballet  and  Crespin  ('  Progres  IMedieal,'  FeV). 
2nd,  1884)  on  the  attacks  of  hysteria  simulating  partial  epilepsy. 
But  whatever  view  we  take  of  it,  the  case  can  be  utilised  here. 
It  will  be  noticed  that  the  tubercular  heredity  showed  itself 
abnost  simultaneously  in  our  patient  by  pulmonary  symptoms 
and  neurotic  phenomena.  Only  it  is  a  remarkable  fact  that 
instead  of  hysteria  yielding  to  pulmonary  tubercul(»sis,  as  was 
the  case  in  the  preceding  observation,  it  is  the  phthisis  which 
has  given  way  to  the  hystero-epilepsy.  For  it  is  enough  to 
compare  the  two  examinations  of  the  chest  made  in  18(50  and 
in  1878,  to  see  the  enormous  amelit)ration  whicli  has  taken 
place  in  the  phthisis  which  was  already  serious  at  the  time  of 
the  first  examination,  and  had  been  but  very  sliglitly  treated 
in  the  interval.  It  is  a  pity  that  repeated  examinations  were 
not  made  during  those  twelve  years,  so  as  to  show  us  the 
progress  of  the  pulmonary  lesions;  but  it  does  not  prevent 
this  observation  from  being  of  considerable  interest. 

Case  XXVIII.  (Obs.  IV.  of  Fouquet.  Thesis;  Paris,  1880, 
343  ;  p.  28.) — Neuropathic  and  diathcsic  heredity  (^rheumatic  and 
tuherrular\  Hi/itteria ;  ittercoraceous  vomiting,  convuhions.  Pul- 
vionary  tnherculisation — alternatiom  between  the  nervoiis  and  thoracic 
phenomena. 

ILri'illtii.—^'  llor  father's  death  was  caused l>y  an  accident.  Her 
mother  is  very  nervous.  One  of  her  sisters  died  phthisical  at 
18.  Another  is  in  pretty  good  health  just  novs^,  but  has  had  two 
attacks  of  acute  articular  rluMimatism.  Tliis  last  sister  is  married, 
and  hius  liud  two  diiltlrcn  wlio  died  of  coiivuLsioiis.  She  lias  also 
two bri)tlierH,  both  in  p)od  licallli." 

JltHtcrry  of  the  jMiticnt. — 20  years  of  age ;  face  jX'llowisli,  jialo  ; 
characti-ristic  aspect  of  chlorosis.  Very  nervous,  laughs  and 
cries  witliout  niotivoK.  IlyKtcrical  fit  with  stercoraeoous  vomiting. 
Very  evident  cruiiitations  at  the  ajiex  of  tlie  ri;^ht  lung.  Later 
on,  convulsivo  epilepsy  with  left  ovaritis  and  heniiana'sthesia. 

"A  fact  worthy  of  notice  is  that  wlien   her  attacks  came  back. 
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the  cough  was  less  troublesome  and  tlie  state  of  the  lungs  seemed 
to  improve ;  but  as  the  patient  was  obliged  to  interrupt  her  work, 
she  then  took  bromide  of  potassium ;  then,  as  the  nervous 
accidents  diminished  in  intensity,  the  state  of  the  lungs  grew 
worse  again.  In  1876  the  two  lungs  were  attacked,  and  in  April 
1877  the  patient  succumbed.  She  had  not  had  any  hysterical 
accidents  during  the  last  six  months  of  her  life." 

Notwithstanding  the  absence  of  details,  this  summary  brings 
into  relief  the  same  principles  a\  hich  were  illustrated  in  Cases 
XXVI.  and  XXVII.  We  see  here  a  very  curious  and  repeated 
alternation  between  the  hysterical  and  thoracic  manifestations 
of  the  hereditary  tubercular  diathesis. 

The  author  expresses  himself  clearly  on  the  amelioration  of 
the  lung  when  the  hysteria  predominated.  He  shows  the 
successive  phases  of  the  struggle,  and  the  final  victory  of  the 
pulmonary  tuberculosis,  which  destroyed  the  patient  after 
having  altogether  silenced  the  neurosis  during  the  last  six 
months  of  life. 

Case  XXIX.  (condensed).  (Obs.  VII.  of  Briquet,  loc.  cit.  p.  20.) 
— Man;  Neuropathic  Heredity  (father  and  sister'),  but  dauhtful 
as  to  the  tuberculosis  (inother^.  Hysteria  ;  Tubeirulosis.  Death  in 
Marasmus ;  tubercular  grarmlations  in  apices  of  lungs. 

The  mother,  whose  health  was  delicate,  died  in  early  life,  of  a 
disease  which  may  have  been  either  a  nervous  affection  or  a  cancer 
of  the  stomach.  The  father  ditd  when  55  years  of  ago,  after  two 
months  of  mental  alienatidn  with  incipient  paralysis  of  the  lower 
linil)H.     Ilis  sister  suifers  from  a  nervous  affection. 

Always  i)npri  ssionable  and  easily  moved  ;  he  has  from  25  to 
32  years  of  age  been  exposed  to  much  worry.  At  that  time 
various  nervous  phcnoinona  appear.  When  35  years  old,  convul- 
sive attacks,  leaving  after  them  weakness  and  numbness  in  the 
loft  side  of  the  bcjdy,  tlien  permanent  pain  in  the  middle  of  the 
back,     lie  is  admitted  at  "  La  Charite  "  when  .37,  in  1S5L 

The  author  describes  the  hysteiicil  phenoniena  ;  then  goes  on 
as  follows:  "The  tliorax  is  about  normal;  resonance  ilelieient 
under  tlie  right  eliivieh*,  and  tlie  vesicular  sound  is  a  little  weak 
in  that  H])ot.  From  time  to  tim(<  tliero  occur  attacks  of  dysjimea. 
No  cough,  no  oxi)eetoration.  \\'hen  he  exerts  hin\Helf  to  cough, 
to  swallow  or  to  move  about  IVeely,  one  heais  timing  inspiration 
a    kind   of   stiidor,    iesenil>ling   tliut  of  llir   lirst  Hliigo  of  a    fit  of 

VOL.    VII.  i- 
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whooping-coti;iih  ;  suffocatinn  seems  imminent.  At  that  time  very 
frcquont  conviilsivo  attacks,  anjesthesia,  etc. 

"  Gradually  tlio  nightly  attacks  become  less  frequent,  hut  the 
patient  got  weaker  and  los,t  flesh  notably.  The  difficulty  experi- 
enced in  the  act  of  deglutition  ineieased,  the  ingestion  of  food 
became  more  and  more  difficult.  Gradually  the  respirations 
became  embarrassed,  the  laryngeal  sound  increased,  and  at  the 
same  time  the  weakness  rendered  the  cough,  the  expectoration, 
and  the  breathing  more  and  moi'c  difficult.  The  continual 
epigastric  pains  and  the  nocturnal  attacks  have  given  rise  to  a 
feverish  condition.  Anaesthesia  and  paralysis  have  come  back 
again  more  marked  than  before.  The  intellect,  however,  has 
always  been  wholly  unimpaired.  Death  happened  on  May  the 
4th,  after  four  months  in  hospital." 

At  the  autopsy,  nothing  was  found  in  the  nervous  centres  except 
a  little  adhesion  of  the  arachnoid  and  the  pia-mater  (thickened 
but  transparent)  to  the  brain. 

"  The  lungs  contain  at  the  apices  some  miliary  tubercular  gran- 
ulations." Nothing  to  note  in  other  organs,  except  a  slight 
thickening,  of  a  lardacoous  character,  of  the  pylorus  without 
noticeable  stenosis." 

We  find  again  here,  as  in  the  three  preceding  observations!, 
the  coexistence  in  the  same  subject  of  hysterical  and  pulmonary 
manifestations.  Here,  too,  the  pulmonary  tuberculosis  pro- 
gresses but  slightly,  and  remains  at  the  preliminary  stage 
as  in  Case  XXVII.,  the  hysterical  phenomena  (at  least  the 
permanent  phenomena)  persisting,  on  the  contrary,  with  great 
intensity. 

This  case  differs  from  the  preceding,  however,  inasmuch  as 
the  diathesis  has  killed  the  patient,  whilst  remaining  but 
.slightly  marked  in  its  thoracic  localisations.  The  patient  of 
Observation  XXA'I.  died  with  the  lesion  of  an  advanced 
pulmonary  phthisis;  this  one,  on  the  contrary,  with  almost 
insignilicant  jmlmonary  mischief:  he  has  succuuiImmI  to  lii.s 
gruoral  state,  but  not  to  the  localisations  of  the  diathesis. 

Thus,  in  this  patient,  the  constitutional  affection  has 
manifested  itself  both  by  the  hysterical  phciumiena  and  by 
the  thoracic  symptoms.  Owing  to  this  double  localisation, 
and  to  the  prcMlominance  of  the  neurosis,  the  ]tulm(Uiary 
numifest^itions  have  remained  very  slightly  accentuated.  But 
the  j.rogrcss  of  the  diathesis  has  nevertheless  continued,  the 
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general  nutrition  has  been  altered,  and  the  patient  has 
succumbed  in  marasmus,  thus  plainly  showing  that  the 
evolution  of  the  tubercular  diathesis  is  not  necessarily- 
parallel  with  the  evolution  of  pulmonary  tubercles. 

Case  XXX.  (condensed).  (Obs.  YI.  of  the  Thesis  of  Chambard, 
p.  120.) — Tubercular  and  Neuropathic  Heredity.  Pulmonary 
Tuberculosis  ;  afterwards  Hysteria. 

Father  violent,  alcoholic,  and  a  libertine.  Mother  very  nervous, 
dead  of  cancer  of  uterus.  Many  relations  alcoholic.  Brother  dead 
of  disease  of  the  chest.  Other  brother,  20  years  old,  always  ill, 
coughs  much.     Sister  dead  of  disease  of  the  chest. 

Two  years  before  her  admission  into  the  hospital  (May  3rd, 
1879),  after  a  violent  access  of  anger,  pigmentation  of  face,  which 
disappears  rapidly  with  the  application  of  tincture  of  iodine,  but 
returns  permanently  four  or  five  months  after.  Six  months  before, 
right  pleurisy,  which  was  rapidly  cured. 

"  A.  month  ago,  following  upon  a  chill,  shivers  and  feverishness 
occurred,  which  kept  the  patient  in  bed  four  days;  then  she  began 
to  cough,  and  had  two  copious  htemoptyses.  She  also  complains  of 
profuse  perspirations  during  the  night,  of  vesperal  feverish  attacks 
and  of  loss  of  flesh  ;  in  a  word,  of  the  majority  of  the  general  signs 
of  the  pulmonar}'  phthisis  which  the  exploration  of  the  lungs 
allows  to  detect  easily."  "  It  is  because  of  these  general  disturb- 
ances brought  on  by  that  disease  that  she  seeks  admission  to  the 
hospital."  "  The  expectoration  is  almost  absent.  The  right  apex 
shows  evident  signs  of  pulmonary  tuberculosis.  Harsh  respiration, 
vocal  resonance  increased,  rhonchus  and  lacunar  crepitations. 
The  same  signs  are  present  at  the  left  apex,  but  loss  marked." 

The  report  contains  a  detailed  study  of  the  hysterical  phenomena 
observed  or  provok(;d  in  the  patient.  Unfortunately  there  is  no 
information  upon  the  ulterior  evolution  of  the  disease. 

What  is  most  interesting  in  this  new  example  of  c\)existeneo 
of  thoracic  and  hysterical  signs  in  the  same  patient,  is  the 
antec(^donco  of  the  pulmonary  sym})t()ms,  whilst  in  the 
preceding  (!ase  the  neurosis  occurred  before  the  respiratory 
tuberculosis.  Unfortunatidy  this  observatiitu  j)roves  but  little: 
first,  becaus(i  the  hystcriu  is  almost  altogether  a  prt>vt»kt>(l 
one;  atid  secondly,  beciuise  ut>  (h'lails  are  given  cttnceiniug  the 
ulterior  history  of  tlu^  subject,  and  the  respective  I'volution  of 
tlie  viirious  sym|il(iins. 

(1  2 
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Case  XXXI.  (I.argaud,  Thesis  of  Montpellier,  1882,  No.  23,  p.  22.) 
-  'Pulnuniarif  Tiiherrnloftls.  Ilydrothcraptj.  Hysteria.  Dimppear- 
ance  of  the  jjuhuonary  phenomena.      Cure. 

•'  Miss  X.,  age  20,  was  for  two  years  under  the  care  of  Dr.  Masson 
and  Dr.  Cavaillon  f<:)r  frequent  hremoptyses,  with  obstinate  cough, 
intercostal  pain.s,  decline,  and  dyspeptic  troubles.  The  ausculta- 
tion revealed  crepitations  at  tlie  apices,  which  caused  the  doctors 
in  attendance  to  diagnose  incipient  pulmon  try  phthisis.  The 
ordinary'  treatment  completely  failed.  I'r.  Mas.son  then  ordered 
cold  lotions  to  the  extremities  against  the  recurrent  haemoptysis, 
which  ceased  after  a  few  days.  The  general  state  of  the  patient 
remaining  always  as  bad,  and  the  phthisis  seeming  to  advance, 
Miss  X.  was  submitted  to  a  hydrothera)iic  course.  After  a  sliower- 
bath,  a  formidable  hysterical  tit  broke  out.  A  true  neuropathic 
state  manifested  itself,  and  lasted  a  whole  year,  during  which  the 
morbid  pulmonary  phenomena  improved  in  a  marked  waj'.  A 
new  affection  thon  appeared  which  cut  short  the  hysterical  neurosis 
in  the  shape  of  a  sciatica,  which  for  eight  months  resisted  every 
treatment.  A  furuncular  eruption  brought  on  a  recovery  from  the 
sciatica,  and  the  patient  no  longer  showed  anything  special  with 
reference  either  to  the  lungs  or  nervous  system." 

Tho  succession  of  the  symptoms  here  is  very  curious. 
Tubercular  lesions  in  the  lungs,  then  hysteria;  the  first 
symptoms  disappear  when  the  second  begin.  The  sciatica 
takes  the  place  of  the  hysteria,  the  boils  take  that  of  the 
sciatica,  and  lastly  everything  gets  well.  It  is  very  diflicult 
to  look  upon  these  as  a  series  of  distinct  and  antagonistic 
diseases,  succeeding  each  other  in  the  same  subject.  It  is 
much  more  natural,  and  according  to  clinical  experience,  to 
look  upon  all  these  facts  as  being  symptomatic  manifestations, 
different  and  successive,  of  one  morbid  factor,  the  tuberculin- 
diathesis. 

Let  us  notice  finally  the  fact  of  tlie  cold  shower-bath 
bringing  on  the  first  attack  of  hysteria. 

Case  XXXII.     (Lurgaud,  loe.  cit.  p.  '60.) — Pulnumari/  Tuberculosif. 
JJysteria.     Surression  of  the  two  orders  of  manifestations. 

"During  the  year  1874,  tho  woman  B.,  30  years  of  age,  has  spent 
6  months  at  the  hosjiital  of  C'aipentras,  witii  all  tho  signs  of  a 
softening     at     the     apices     cf     the     lungs    (hsemoptysis,     cough, 
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abundant  nocturnal  sweating,  loss  of  flesli,  dyspeptic  troubles). 
She  suffers  afterwards  of  a  seiies  of  most  violent  hysterical  jBts, 
and,  during  that  time,  the  morbid  pulmonaiy  state  improves  from 
day  to  day.  She  leaves  the  hospital.  Two  years  later,  the  woman 
B.  has  a  child;  she  does  not  cough  at  all,  and  the  most  careful 
auscultation  is  negative.  This  woman  has  just  had  a  fit  of  lumbo- 
abdominal  neuralgia  of  indescribable  violence  coming  after  a  chill, 
and  simulating  a  myelitis  of  the  lumbar  region.  She  is  pretty 
well  to-day." 

Given  more  in  detail,  this  case  (as  well  as  the  next)  mio-ht 
prove  interesting ;  epitomised  as  it  is,  we  give  it  as  simply 
indicating  one  fact  to  compare  with  the  others  brouo-ht 
together  in  this  paper. 

Case  XXXIII.     (Largaud,  loc.  cit.  p.  23.) — Pulmonary  Tuberculosis, 

then  Hysteria. 

"The  girl  X.,  from  1871  till  1878,  has  spent  three  or  four  months 
of  every  winter  in  the  hospital  of  Carpentras.  She  has  had,  first 
of  all,  many  ha3moptyses,  and  presented  sure  signs  of  softening  at 
the  apices.  The  hysteria  showed  itself  some  time  after  (slight 
convulsions,  globus,  hiccough,  etc.),  since  then,  our  patient,  whose 
phthisis  has  improved,  still  comes  back  to  the  hospital  every 
winter,  showing  signs  of  a  general  neuropathy,  consisting  in 
spasms,  in  a  fidgety  and  talkative  disposition,  and  in  varioxis 
visceralgia^.  She  is  always  pale,  thin,  and  has  a  characteristic  dry 
and  fitful  cough.  Auscultation,  how^evor,  reveals  nothing.  She 
has  a  special  appearance  (vague  look,  dilated  pupils,  and  tendency 
to  ecstatic  attitude).     The  girl  X.  is  stijl  alive  to-day." 

Case  XXXIV.   (Largaud,  loc.  cit.  p.  24.) — Pulmonary  Tuherciilonis, 

then  Hysteria. 

"  The  girl  M.  has  at  first  presented  all  the  symptoms  of  a 
pulmonary  tuberculosis  progressing  slowly  (co\igh,  haMnoptysos, 
considorablo  loss  of  flesh,  nocturnal  sweating).  Seized  with  a 
violent  hysterical  fit,  followed  by  many  others,  the  phthisis 
improved  and  disappeared,  giving  place  to  a  hysterical  paraplegia, 
with  prola])HUS  recti,  which  for  five  years  resisted  all  treatment. 
The  cure  of  her  puriijdi'gia  has  made  a  great  Konsation,  fi>r  it  is, 
she  says,  after  nine  days'  prayers  at  'Notre  Dame  de  Santo,*  that 
she  has  been  cured.  In  the  month  of  Jul}'  1880,  she  wanted  an 
iiporaiion  to  In-  porfdrmod  for  the  ])rolapsnR  recti.     After  resection. 
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peritonitis  set  in,  and  she   died  four   days   after.     Tlie  autopsj 
could  not  be  made." 


Case  XXXV.  (LarganJ,  loc.  cit.  p.  25.) — Pulmonary  Phlhinlit  and 
Hysteria.  Alicrnathvj  predominance  of  the  two  orders  of  symptoms. 
Tubercular  Cachexia  ;  Diarrhoea  ;  Death. 

Philomeno  S.  remained  one  year  in  the  hospital  of  Carpentras, 
for  nervous  attacks. 

"Patient  is  a  foundling  ;  she  is  twenty;  during  the  time  of  her 
\'0Tith  she  has  been  pale,  puny,  and  has  presented  sure  signs  of 
scrofula  (ganglionary  swellings  of  neck,  very  obstinate  eruption 
on  the  hciid,  etc. ). 

"During  her  one  year's  stay  at  the  hospital,  she  has  presented 
alternations  of  obstinate  cough  (wo  cannot  here  define  the  state 
of  the  lungs)  and  hysterical  fits.  These  were  either  powerful 
attacks  with  globus  and  convulsive  movements,  or  mere  adumbra- 
tions of  fits.  The  whole  course  was  very  irregular.  She  left  the 
hospital  very,  much  better,  as  far  as  the  cough  and  the  neurosis 
were  concerned,  but  her  general  state  was  still  very  bad. 

"  Fhilomone  married  some  time  after,  and  gave  birth  to  a  child 
which  only  lived  a  few  days. 

"  She  was  lost  sight  of  up  to  the  day  when  she  was  admitted 
into  the  hospital  fur  an  obstinate  diarrbcea  (January  ;>rd,  1880). 

"  She  says  that  since  her  confinement  she  has  had  a  few  fits,  which 
have  diminished  in  number  and  in  intensity  from  the  time  when 
the  cough  has  come  back  stronger,  and  the  diarrhrea  manifested 
itself. 

"  She  is  very  much  thinner,  very  pale,  and  her  courses  have 
stopped.  The  auscultation  reveals  crepitation  at  both  apices, 
especially  on  the  right  side,  and  prolonged  expiration.  At  night, 
when  the  respite  given  her  by  the  cough  allows  her  to  sleep  a 
little,  she  is  at  once  bathed  in  perspiration.  She  has  as  many  as 
ten  motions  a  day,  especially  in  the  morning,  and  the  fivces  present 
the  appearance  of  clay,  and  are  of  the  consistence  of  pap.  They 
are  almost  odourless,  and  contain  neither  shreds  of  false  membranes 
nor  any  traces  uf  blood.  As  to  the  neurosis,  it.s  only  manifestation 
is  a  certain  mental  alternative.  She  chatters  incessantly,  tells 
lies  at  every  opportunity,  and  pa-sses  without  reason  from  laughter 
into  sobbing  fits.  Not  the  slightest  appearance  of  convulsive 
attacks. 

"  The  hysteria  remains  hardly  noticeable  for  three  months,  and 
would  i>erhapH  have  been  overlooked,  but  for  the  jjiovious  history; 
but  uiiHcultjilion  and  exjiectoration   give  us  daily  fresh  evidence  of 
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the  progress  of  the  phthisis,  so  much  so,  that  from  day  to  day  a 
fatal  termination  is  ajiprehended. 

"On  April  10th,  we  are  called  at  midnight.  The  following 
is  the  state  in  which  we  find  her  :  She  is  shaken  by  movements  so 
inordinate  that  all  the  nurses  can  do  is  to  keep  her  in  bed.  She 
cannot  speak,  hut  she  puts  one  of  her  hands  to  her  throat,  and 
seems  to  beg  that  the  assistants  would  tear  away  something  which 
grasps  and  chokes  her.  The  eyes  are  haggard,  respirations  noisy 
and  stertorous.  Then  begin  clonic  convulsions  which  last  for 
about  a  quarter  of  an  hour,  after  which  the  patient,  exhausted, 
falls  to  sleep  till  the  morning. 

"  There  we  have  evidently  a  return  of  the  hysteria  with  a  regular 
attack.  From  that  day  she  has  nothing  but  fits  declining  in 
intensity  (8  to  10  in  number),  and  we  notice  with  astonishment 
that  all  the  phthisical  symptoms  are  daily  improving.  On  the  1st 
of  September,  the  lungs  have  nearly  recovered  their  natural  action, 
and  the  patient  has  regained  a  little  stoutness  and  strength  ; 
although  the  diarrhoea  persists  (3  to  6  motions  in  24  hours), 
resisting  all  the  treatments  directed  against  it. 

"  In  the  month  of  March  of  the  following  year,  Philomene  leaves 
the  hospital,  still  witli  her  diarrhoea,  and  goes  back  to  her 
occupations. 

"  We  have  since  heard  that  the  patient,  again  considerably 
weakened  by  the  diarrhoea,  has  once  more  been  admitted  into  the 
hospital  during  the  first  days  of  January  1882,  Her  hysterical 
attacks  had  completely  ceased,  and  the  diarrhoea  had  given  place 
to  a  generalised  oedema  to  which  she  succumbed  on  the  1st  of 
March,  without  other  characteristic  symptoms  of  tuberculosis, 

"  We  regret  that  the  autopsy  could  not  be  made." 

What  strikes  one  in  this  case,  as  Dr,  Larg-aud  says,  "  is  the 
slowness  witli  which  the  symptoms  of  jilitliisis  have  progrt'ssod 
in  a  patient  so  evidently  aHected  by  the  tubercular  diathesis. 

"  At  first  botli  phthisis  and  neurosis  progressed  togethcM',  a 
kind  of  equilibriujii  being  prodiieed  between  the  two  atVeetiens. 
Later  on, the  juilinonary  jththisis  niaiiil'este(l  itself  in  a  fonuid- 
ahh;  oiilhiirst.  It  then  slopped  .iliiiosl  siidilciilv,  ami  at  tlu< 
same,  time  the  liysteiieal  attacks  ol'  the  greatest  intensity 
began. 

"  The  thoracic  accidents  then  gave  place  to  an  int nii'talih> 
diarrluea,  evidently  tnbercnlar  in  <'haracter.  and  wliit  h  in  the 
end  carried  oil"  the  j»atient." 
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Case  XXXVI.  (  L:np;au(l,  loc.  cit.  p.  28.) — Pulmonary  Phthms  at  the 
beginning  ;  Hyiiteria  displacing  the  thoracic  gymptonm. 

Marie  X..  age  21,  adinitteil  iutu  the  hospital  of  Carpentras  the 
3rd  of  February,  1881.  Cannot  give  any  information  concerning 
her  heredity.  Seems  to  liave  had  syjihilis  when  21  years  old  ; 
hut  no  trace  of  it  is  found  at  the  time  of  her  admission  except  a 
chronic  larj-ngitis  with  very  harsh  voice.  Rheumatic  pains  (?) 
for  last  two  months.  She  has  taken  a  violent  cold,  degenerating 
"  into  an  acute  bronchitis,  which  assumes  from  day  to  day  more 
the  tubercular  character ;  first  sanguineous  expectoration,  then 
veritable  haemoptysis ;  abundant  nocturnal  sweatings  ;  noticeable 
weakening  and  loss  of  flesh.  The  auscultation  reveals  dr\-  and 
very  harsh  crepitations  at  both  apices,  and  prolonged  expiration. 
Percussion  yields  a  great  difference  of  resonance  between  the 
apices  and  the  bases,  especially  on  the  right  side.     Fever." 

"  Patient  was  growing  daily  worse,  when  about  middle  of  April 
she  was  suddenly  taken,  at  two  o'clock,  p.m.,  with  a  violent 
hysterical  fit.  She  was  near  the  stove  when  she  felt  herself 
getting  weaker,  to  such  an  extent  that  she  had  to  be  carried  to  her 
bed.  She  then  experienced  in  the  epigastric  region  an  abnormal 
weight,  as  if  something  were  rising,  clutching  her  at  the  throat 
and  choking  her.  She  i.s  extremely  agitated,  screaming  aloud, 
then  falling  as  if  she  were  lifeless.  Convulsions  supervenetl, 
consistiBg  of  pretty  regular  alternations  of  contraction  and  of 
flexion  of  the  legs  and  arms,  then  movements  of  pelvis  ('  cynical 
phasis ').  After  a  few  moments,  the  patient,  exhausted,  falls 
aslec]). 

"  The  next  day,  a  second  fit  at  the  same  time ;  then  a  third  and 
a  fourth  one,  all  identical.  Since  that  time  the  state  of  our  patient 
lias  altogether  altered.  The  pulmonary  affection  improves  very 
rajtidly,  so  much  so,  that  after  a  month  every  trace  of  jihthisis 
Bccms  to  have  disappeared." 

"The  hysteria  goes  on,  ])ut  is  of  a  benignant  type  (mind, 
neuralgia,  anaesthesia,  etc.),  and  the  patient  leaves  the  hospital  in 
Se]iteml)er,  keejiing  nothing  else  of  her  neurosis  than  certain 
mental  ju-culiarities." 

Tills  (djscrvution  has  nut  jxriiaps  tiic  inijuutuncr,  given  it  by 
Dr.  Largand,  becanap  the  pulmonnry  ])litliisis  is  insiifliciently 
proved.  Novortholoss  we  soo  that  instruotivo  succession  of 
phcnnmena  :  thoracic  troubles  exhibiting  the  signs  of  an  in- 
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cipient  pulmonary  phthisis,  the  place  of  which  is  afterwards 
completely  taken  by  a  marked  hysteria  which  sets  in  suddenly. 

Case   XXX VIT.    (Largaud,  loc.  cit.  p.  81.) — Incipient  Pulmonary 
Tuberculosis,  replaced  afterwards  hy  Hysteria. 

Louise  B.,  17  years  old,  "  assistee"  child  of  the  Hospice,  is  admitted 
into  the  hospital  of  Carpentras  on  March  4th,  1881,  w4th  all  the 
symptoms  of  chloroanaemia.  Douches  and  ferruginous  preparations. 
After  sixteen  days  of  this  treatment,  she  is  taken  with  violent 
cough  and  sanguineous  expectoration  ;  at  the  time  of  admission 
auscultation  had  revealed  nothing.  Notwithstanding  the  suppres- 
sion of  treatment  the  patient  coughs  more  and  more,  and  crepita- 
tions are  heard  in  the  whole  apex  of  the  right  lung,  as  well  as 
harshness  of  the  respiratory  sounds,  and  prolonged  expiration  on 
both  sid^.  Hsemoptyses,  nocturnal  sweatings.  The  patient,  very 
much  weakened,  can  no  longer  leave  her  bed.  The  diagnosis  made 
is  tubercular  bronchitis. 

Things  grow  worse  till  the  1st  of  May,  at  which  time  the 
patient  is  suddenly  taken,  during  the  morning  visit,  with  slight 
convulsions,  followed  by  deep  prostration.  On  the  same  day,  at 
3  and  10  in  the  evening,  other  fits  like  the  first. 

The  next  morning  at  the  time  of  the  visit,  aphonia,  which 
persists  with  alternations.  Slight  convulsive  fits  every  day,  and 
constriction  of  the  throat,  anajsthesic  and  hyperassthesic  regions. 
This  condition  persists  for  two  weeks,  and  at  the  same  time  there 
is  a  marked  improvement  in  the  respiratory  system,  and  the 
general  state.  Then  about  the  middle  of  June,  the  hysterical 
phenomena  improve  in  their  turn,  and  on  July  the  1st,  Lomse  H. 
seems  quite  cured,  and  asks  to  leave  the  hospital.  She  goes  out 
on  the  Ist  of  September,  at  which  time  the  symptoms  of  pulmonary 
phtliisis  have  disappeared,  and  of  the  neurosis  there  only  remains 
a  great  tendency  to  lying  and  chattering. 

The  author  sees  the  patient  again  in  March  1882,  and  finds 
nothing  in  the  lungs,  but  during  the  last  month  she  shows  fresh 
syniptijuis  of  the  neurosis.  She  suffers  every  other  day  from  for- 
midable hysterical  fits,  with  globus,  tonic  and  clonic  convulsions, 
erotic  in  character,  and  with  loss  of  consciousness.  The  compres- 
sion of  one  of  the  ovaries  ealuis  the  fit  almost  instantly,  wliilst  the 
compressifMi  of  the  other  increases  its  intensity,  and  draws  loud 
screams  I'nmi  tlie  patient. 

With  thf  same  reservations  that  wo  have  made  conceniin" 
the  pr('('('din<^  olwcrvatioii,  wo   hnvr   licro  a^x'^in   a   riinurU.ililc 
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example  of  thoracic  phenomena,  probably  tubercular,  replaced 
later  on  by  hysterical  manifestations.  Let  us  add  that  the 
rapid  disiipi)earanoeof  the  latter  was  only  an  aj)paront  rocovory, 
and  that  the  hystt-ria  had  really  taken  possession  of  the  patient 
with  its  usual  characters  of  permanence  and  tenacity. 

Case  XXXVIII.  (Largaiid,  loc.  cit.  p.  36.) — Tubercular  ITercd it ij  ; 
Pulmonary  Tuherculoitis ;  disappearance  of  those  phenomena  and 
appearance  of  Jits  of  SomnamhuUmn. 

Rose  C,  7  years  of  age.  Father  and  mother  dead  in  1879  of 
pidiuonarj'-  tubercnlosis.  She,  after  a  cold,  becomes  feverish,  has 
an  obstinate  cough,  slight  hajmoptyses,  nocturnal  sweatings ;  loses 
flesh  exceedingly  rapidly.  At  first  crepitations,  then  evident 
signs  of  softening  in  the  right  apex.  Three  times  these  symptoms 
abate,  and  tlien  reappear.  At  last,  eight  months  after  the  begin- 
ning, marked  and  lasting  amelioration.  There  only  remained,  to 
the  great  astonishment  of  the  doctors,  slight  neuralgia  in  the 
intercostal  spaces  and  in  the  legs. 

"  One  evening  the  sister  calls  us  to  sliow  us  Rose  in  a  fit  of 
somnambulism,  walking  in  the  ward  with  her  eyes  shut,  and 
stopping  at  every  Ixjd  to  fill  the  patient's  glasses  with  medicine  ; 
she  goes  by  us  without  seeing  us,  and  goes  back  to  bed  without 
saying  a  word.  The  sister  informs  us  that  simdar  somnambulistic 
attacks  had  already  been  noticed  of  late."  Rose  leaves  the  hospital 
in  November  1880,  in  a  very  satisfactory  state. 

Here  the  pulmonary  tubercnlosis  is  hereditary,  it  begins 
with  unusual  intensity  for  a  child  7  years  (dd.  Afterwards  she 
recovers  against  all  liopes,  and  fits  of  somnambulism  appear. 

"  We  think,"  Dr.  Largaud  says,  "  that  the  cure  of  the  phthisis 
in  this  child  of  7,  })hthisis  which  seemed  likely  to  go  through 
its  diflerent  stages  in  a  very  limited  time,  is  niucli  less  due  to 
the  treatment  followed,  than  to  the  appearance  of  a  neurosis, 
which  at  first  has  checked  and  afterwards  removed  the  thoracic 
accidents." 

We  reserve  the  theory  of  Dr.  Largaud  for  further  considera- 
tion, but  tlni  fact  itself  is  very  important  as  far  as  our  argu- 
ment is  concerned. 
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Case  XXXIX.  (condensed).  (Berdinel,  '  Arcli.  de  Medec'  1875. 
Chataing,  Thesis,  Paris,  1880,  No.  213.) — Heredity  unhwicn. 
Hysteria.  Beginning  of  Pulmonary  Tuberculosis  icliich  does  tiot 
progress.     (^The  observation  includes  a  space  of  8  yeuis.) 

Lecomte  (Marie  Elisabeth),  29  years  of  age.  Admitted  into 
the  hospital  Cochin,  the  29th  of  May,  1873. 

Foundling.  No  previous  history,  except  a  typhoid  fever  in  1870 
or  thereabout.  In  April  1873,  right  pneumonia.  Persistent 
anuria  after  the  application  of  blisters.  In  June,  symptoms  of 
pelvi-peritonitis.  The  general  state  is  disturbed,  and  at  the  same 
time  the  patient  becomes  whimsical,  etc.  The  vague  nervous 
troubles  accentuate  themselves.  Pains  in  abdomen  ;  vomiting.  In 
November,  sleep  of  three  days.  The  nervous  phenomena  become 
more  marked.     The  anuria  persists. 

In  January  1874,  left  hemianaesthesia.  Anuria  and  vomitings. 
Recurrence  of  pelvi-peritonitis.  In  June  paralysis  of  left  leg.  On 
the  16th  of  August,  beginning  of  pleurisy  on  the  left  side  with 
effusion.  In  October,  anaesthesia  and  paralysis  become  paraplegic. 
Sometimes  in  the  beginning  of  December,  a  few  fits  of  coughing, 
followed  by  slight  haemoptyses  accompanied  by  thoracic  pains. 
However,  anuria  and  paraplegia  persist. 

1st  January,  1875. — Patient  has  a  tired  look,  is  thin  ;  she  has 
coughed  a  little  for  some  time  back,  and  has  had  some  haemoptyses  ; 
auscultation  reveals  at  the  right  apex  a  few  dry  crepitations;  still 
paraplegia  with  anaesthesia.  Voice  harsh,  almost  toneless  for 
more  than  three  months.  Vomiting  and  ischuria.  The  hysterical 
state  shows  itself  also  by  a  marked  mental  peculiarity,  by  diffuse 
neuralgia,  by  feelings  of  suffocation  which,  for  some  weeks  past,  have 
taken  the  characters  of  the  usual  globus ;  profound  anaesthesia  of 
the  ocular  and  pharyngeal  mucous  membranes.  Semicatuleptio 
sleep  in  March.  Later  on,  pulmonary  congestion  of  the  left  side, 
with  fever.  In  April,  long  fits  ol'sleei)  for  17  days.  (See  the  very 
carefully  analysed  details  in  tlio  work  of  M.  Berdinel.)  The  patient 
leaves  the  hospital  on  July  29th,  and  M.  Berdinel  adds :  Wo 
liavo  since  seen  the  patient ;  she  does  her  work,  which  however  is 
not  tiyiiig,  fairly  well,  but  she  shows  signs  uf  pulmonary  tuhor- 
culosis.  Her  voice  is  rather  hoarse,  and  she  vtuuits  from  i'wxw  to 
time  after  food. 

Tlie  patinnt  does  well  fur  four  years,  except  fur  an  attack  of 
erysipelas  of  the  face.  On  March  10th,  IHHd,  she  is  tjikon  uiih 
j)ains  in  tlio  throat  and  with  aphonia,  then  the  urinary  truul«k>s 
ri'a|i|tt'ar ;     vomitings,    bihiloral     ovaritis,     liglit    lu>niianu'stlii<.sia. 
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Sensory  disturbances.  In  the  midst  of  the  history  of  the  proj^ess 
of  those  nervous  phenomena  we  find  (April  28)  :  The  patient  looks 
well,  but  she  always  perspires  very  freely.  She  complains  of  a 
slight  cou<:;h,  Init  auscultation  reveals  nothing  but  a  little  respir- 
atory harshness  at  the  apices.  On  May  the  13th,  she  leaves  the 
hospital,  suffering  only  from  aphonia. 

In  that  celebrated  hysterical  patient,  whose  fits  of  sleep  at 
the  hospital  Cochin  have  created  a  great  sensation  (see,  besides 
the  paper  of  Bcrdinel  quoted  previously,  that  of  ^lonod  in  the 
same  journal,  1877),  the  thoracic  and  neurotic  manifestations 
exist  together  and  complicate  one  another.  Alternation  is 
therefore  not  observed  in  her  case,  the  two  orders  of  syniptoms 
do  not  take  each  other's  place.  Only  the  tubercular  lesions, 
instead  of  going  forward  and  progressing,  remain  stationary, 
and  even  retrograde  during  that  long  period  of  eight  years, 
during  which  she  is  closely  observed,  and  during  which  the 
various  manifestations  of  the  neurosis  predominate  greatly. 

This  observation  differs  from  the  majority  of  the  preceding 
in  certain  particulars ;  but  it  is  connected  with  them  in  other 
aspects,  and  establishes  at  any  rate  a  clinical  type  worth 
remembering. 


(To  be  concluded.) 


ON  THE  CONDITION  OF  THE  FUNDUS  OCULI 
IN  INSANE  INDIVIDUALS. 

BY   JOSEPH   WIGLESWORTH,   M.D.    (loND.), 
Assistant  Medical  Officer,  Rainhill  Asylum, 

AND 

THOMAS  H.  BICKERTON,  L.R.C.P., 

Clinical  Assistant,  Liverpool  Eye  and  Ear  Infirmary ;  late  Clinical  Assistant, 
Royal  London  Ophthalmic  Hospital. 

Since  the  introduction  of  the  ophthalmoscope,  the  investigation 
of  the  condition  of  the  fundus  oculi  in  insane  individuals 
has  occupied  the  attention  of  many  observers ;  though  in 
this  country,  at  least,  the  published  observations  are  not  very 
numerous.  It  cannot  be  said,  however,  that  the  subject  is 
one  which  is  yet  by  any  means  fully  elucidated ;  indeed,  the 
discrepancies  between  the  recorded  observations  of  different 
investigators  is  so  great,  that  to  reconcile  the  opposing 
statements  is  no  easy  task.  With  the  view  of  endeavouring 
to  throw  some  light  on  the  question,  the  investigation  shortly 
to  be  described  was  undertaken,  and  though  we  are  sensible 
that  the  number  of  observations  is  too  small  to  admit  of 
anything  like  a  settlement  of  the  })<)ints  in  dispute,  we  think 
that  a  reccjrd  of  tliem  will  not  be  without  its  value. 

It  need  hardly  be  said  that  in  many  insane  individuals,  tlie 
use  of  the  ophthalmosc()})0  is  attuiuU'd  with  much  dilliculty  ; 
some  patients  give  trouble  by  their  restlessness  and  turbulence 
and  by  the  impossibility  of  fixing  their  attention  ;  others  again 
become  much  alarmed  when  they  are  brought  to  the  "  dark 
room,"  and  no  persuasion  or  assurance  will  get  them  to 
submit  to  an  examination.  By  taking  care  however,  that 
the  pupils  are  thoroughly  dilated  with  atropiu(>.  and  hy 
the  use  of  patience  and  perseverance,  these  dillieiilties  can  in 
the  great  majority  of  cases  he  overcome.  W'c  have,  however, 
in  a  I'cnv  instances,  been  (•(iiii|Mll('d  to  abandon  \\\v  (Aaiuinalion 
as  altogetluM"  impracticahh-,  and  il\  a  lew  (ith<r  cases,  only  an 
iniperCiH't    view    Ixiing    obtaineil,    we    eonld    not     IihI    I'eitain 
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of  the  result ;  all  such  oases  are  however  exehuled  from  the 
deseriptions  which  follow,  which  deal  only  with  those  about 
which  we  feel  that  we  can  write  in  full  confidence. 

Our  observations  have  been  conducted  with  the  most  recent 
refracting   ophthalmoscopes,    the  "  indirect"  method  having 
been  in  almost  every  case  supplemented  by  the  "  direct ;  "  we 
have  also,  in  the  majority  of  cases,  taken  care  to  note  such 
errors    of  refraction   as    existed,   and   have   endeavoured    to 
measure  the  amount  of  these  as  closely  as  possible.     In  the 
case  of  General  Paralysis  wo  have  further  supplemented  the 
investigation  by  the  use,  wherever  practicable,  of  test  types, 
with  which  we  have  obtained  reliable  results  in  a  much  larger 
proportion  of  cases  than  we  anticipated  when  we  commenced. 
It   may   indeed    bo   objected   by   some,   that   subjective   ex- 
amination  in   persons    mentally    alienated    can   never   give 
results  of  scientific  value,  but  this  objection  applies  only  to 
the  negative  aspect  of  the  question  ;  if  a  lunatic  reads  correctly 
certain  test  types  it  is  obvious  that  he  can  see  them,  whereas 
the  failure  to  read  them  wholly  or  in  part,  does  not  necessarily 
imply  inability  to  see  them,  since  his  incapacity  in  this  respect 
may  be  duo  to  lack  of  attention,  defect  of  mental  power,  or 
other  cause.     AVe  should  have  thought  indeed  that  the  careful 
use  of  test  ty}»es  as  a  sup})lomentary  aid  in  an  investigation 
of  the  kind  before  us  scarcely  required  defence,  were  it  not 
that  no  less  an  authority  than  Dr.  Clifl'ord  Allbutt  has  stated  * 
"that  failure  of  siglit  as  tested  by  types  is  wliolly  an  oculist's 
symptom,  and  bears  little  i)roportion  to  the  amount  of  atrophic 
or  other  disease  that  may  be  seen  in  the  nerve."     It  is  indeed 
well  known  that  a  patient's  sight    may    be  perfectly    intiict, 
even  when  intense  ])apillitis  is  disclosed  by  the  oj)hthalmoscope, 
the   explanation  being   that   the   conductivity   of  the   nerve 
tubules  is  as  yet  unimpaired  ;  and  we  quite  admit  that  it  is 
(»ften  impossible,  frt)m  a  mere  inspection  of  an  atrojthied  disc, 
to  jtronounce  definitely  as  to  a  patient's  acuity  of  vision,  but  we 
think  that  the  cases  of  optic   nerve  atrophy  have   yet  to  be 
ilescribed  in  which  a  ])atient  is  capable  of  reading  J  1  and  ^J^, 
and   in  a  doubtful  case   where  the  diagnosis  lies  between  a 
slightly  atrophied  and  an  anaemic  optic  disc,  we  think  the  use 
of  test  types  may  often  give  valuable  help.     And  this  leads  us  to 

'  *'ri>c  ()i>iitii.iiiui'so<i|>c,' p.  nso. 
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make  a  few  remarks  on  the  normal  colour  of  the  disc ;  it  can, 
we  think,  hardly  be  doubted,  that  the  earlier  observers  took  too 
rigid  a  view  as  to  the  physiological  differences  in  colour  here 
displayed ;  it  was  not  fully  recognised,  and  is  even  now,  we 
think  hardly  sufficiently  so,  that  the  colour  of  the  disc  may 
vary  in  different  individuals  from  an  almost  uniform  redness 
to  an  almost  uniform  pallor,  and  yet  the  disc  in  question  may 
be  in  a  perfectly  normal  condition.  We  have  an  instructive 
case  under  observation  now,  in  the  person  of  a  female  epileptic 
whose  discs  are  of  an  almost  uniform  whiteness  strongly 
suggestive  of  atrophy,  and  yet  the  patient  can  read  perfectly 
J  1  and  1^.  In  fact  we  cordially  endorse  the  statement  made 
by  Dr.  Gowers,^  "  that  the  tint  of  the  optic  discs  may  vary  as 
much  as  the  tint  of  the  cheek." 

We  wish  it  had  been  possible  to  have  in  addition  tested  the 
field  of  vision,  but  we  do  not  consider  that  reliable  results 
could  be  obtained  by  this  method  in  the  persons  of  lunatics. 

In  some  of  the  cases  of  General  Paralysis,  we  have  made  a 
microscopical  examination  of  the  optic  nerves  and  discs  after 
death,  but  we  have  not  thought  it  necessary  to  insert  any 
account  of  the  naked  eye  appearances  of  these  parts,  as  wo 
consider  that  these  appearances  furnish  nsualli/  but  a  very 
rough  guide  to  the  intimate  structure,  and  are  therefore  not 
to  be  relied  upon. 

Our  observations  have  all  been  made  in  the  wards  of  Rain- 
hill  Asylum,  and  we  are  indebted  to  Dr.  Rogers,  IModical 
Superintendent  of  that  Institution,  for  the  facilities  afforded 
us  in  the  examination  of  patients.  The  investigation  has  ex- 
tended over  a  period  of  two  and  a-half  years,  and  has  embraced 
cases  exhibiting  every  variety  of  mental  disorder.  The  results 
will  be  given  in  detail  as  we  proceed,  but  we  may  say  at  once 
that  tlie  actual  lesions  noted  have  been  com]iaratively  few. 

A  word  or  two  first,  however,  with  respect  to  tlieelassitieatiou 
of  mental  disorders  hero  adopted.  l''or  a  purpose  such  as  that 
befont  us,  W(!  think  that  the  siiii{)h'r  wo  can  make  this,  tht* 
belter,  and  tlie  old  division  of  Insanity  into  Mania,  Mehineholia 
iiiid  I  )rim'iitia,  has  at  least  thi'  advantage  of  sini|ilicil\,  and 
the  lurther  one  of  heing  in  possession  of  the  litdd  :  nianv 
varieti(!S  of  mental  disord<'r  are,  however,  iindnded  nniler  each 
(•I"  these  heads  which  eanimt  in  sliielness  lie  grouped  together, 
'  '  Mddiftil  (>|ilitliiilmiirM'()|iy,'  -ml  .  ilitiun,  p.   I. 
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and  therefore,  whilst  ret-rtiiiiii<i;  it  as  (tur  basis  we  have  ehxbur- 
ated  it  in  detail.  In  the  first  place  then,  we  divide  all  mir 
cases  into  General  Paralysis,  and  Not-General  Paralysis;  and 
the  latter  class  we  subdivi<le  as  follows :  of  ]\Iania  we  make 
four  subdivisions ;  "  Acute  "  including  all  recent  cases  slight  and 
severe ;  "  Puerperal,"  which  is  of  course  simply  a  variety  of 
acute,  but  to  which  it  is  perhaps  better  to  assign  a  separate 
heading  ;  "  Chronic  "  ;  and  the  "  delusional  form,"  which  in- 
cludes the  cases  commonly  known  as  "Monomaniiu"  Of]\re- 
lancholia  we  make  a  threefold  division,  into  "  active  recent," 
"  passive  recent,"  and  "  passive  chronic." 

Cases  of  Mental  Stupor  we  include  in  a  class  by  themselves. 
Cases  of  Dementia  are  subdivided  according:  as  they  are 
"  Primary "  (including  what  is  known  as  Acute  Dementia 
whether  recent  or  chronic),  or  secondary  ;  the  latter  again 
into  cases  secondary  to  INfania  and  those  due  to  gross  organic 
disease  of  the  brain,  such  as  old  Cysts,  Hajmorrhages.  A'C, 
and  which  may  be  styled  "  organic  ;  "  whilst  a  fourth  subdivi- 
sion comprises  all  "  senile  "  cases,  i.e.  cases  of  primary  dementia 
in  old  people  not  known  to  be  due  to  gross  changes. 

We  make  a  separate  division  of  Epilepsy,  which  again  we 
subdivide  according  as  it  is  associated  with  imbecility — with 
slight — or  with  grave — impairment  of  the  mental  faculties. 
Cases  of  Imbecility,  uncomplicated  with  Epilepsy,  are  also 
included  under  a  separate  heading. 

Our  classification  will  then  stand  thus  : — 


I. — Genebal  Pahalysis. 


II. — Not-Gembral  Paralysis 


I.  Muuia 


ta.  Acute. 

lb.  Puerpoml. 

jr.  Chronic. 

'd.  Dcliiaioniil  form  of. 

I  a.  Active,  recent. 
/>.  russive,  recent, 
c.  Pasbive,  chronic. 
3.  Mental  Stupor. 

a.  Primnry  (recent  and 

chronic) 
/*.  Secondary  to  manin. 
r.  Orgiinic. 
</.  Senile. 

{a.  Willi  imbecility. 
h.  Willi  plight  dtiiicnfin. 
r.  With  grave  deniciitin. 
\'*.  Imlneility  (uncojiij>lic!itnl  with  ej>ilcpsy). 


4.  Dementia 
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Taking  all  forms  of  Insanity  together,  we  have  examined 
313  diiferent  cases  (persons)  ;  of  these  66  were  General  Paraly- 
tics, and  247  not-Paralytics ;  of  these  latter  in  204  (82*59  per 
cent.)  the  optic  discs,  and  main  retinal  vessels  were  perfectly 
normal,  whilst  in  the  remaining  43  (17*40  per  cent.)  these 
parts  were  either  abnormal  or  were  marked  as  doubtful,  i.e.,  in 
these  latter  the  changes  were  so  slight,  that  no  decided  opinion 
as  to  their  abnormality  could  be  formed.  In  some  of  the 
abnormal  cases  again,  the  changes  noted  (as  will  be  seen  in 
detail  as  we  proceed)  were  clearly  due  to  causes  such  as 
Bright's  disease,  which  had  no  connection  with  the  patient's 
lunacy  or  at  best  but  an  indirect  one ;  and  these  cases  must  of 
course  be  allowed  for,  in  endeavouring  to  trace  a  connection 
between  the  patient's  mental  (cerebral)  state,  and  the  condition 
of  his  optic  discs  or  retinal  circulation.  Furthermore,  as  is 
well  known,  a  variety  of  functional  constitutional  states  are  at 
times  associated  with  changes  in  the  discs,  altogether  apart 
from  the  question  of  lunacy.  The  effects  of  errors  of  refraction 
have  also  not  unfrequently  to  be  discounted.  If  due  regard 
be  paid  to  these  considerations  it  will  be  found  that  the  })er- 
centage  of  cases  in  which  we  have  noted  a  distinctly  abnormal 
condition  of  the  discs,  &c.,  in  connection  with  mental  aliena- 
tion (other  than  that  associated  with  General  Paralysis)  is  a 
very  small  one. 

AVe  will  now  proceed  to  give  in  detail  the  observations  we 
have  made  under  each  head  ;  after  whieli  we  purpose  briefly 
to  refer  to  the  more  important  communications  on  the  subject 
that  have  appeared  in  this  country,  and  finally  to  draw  some 
conclusions. 

We  will  begin  with  cases  of  General  Paralysis,  this  atVcctiou 
being  not  only  the  most  important,  but  that  in  which  wo  found 
by  far  the  largest  proportion  of  departures  from  the  nnrinal 
condition. 

[Kditohial  Note. -(Jiiviiiimdinecs  iiKlip.iiiUiitnf  our  own  will  Imvo  odiuikHoiI 
iiH  If)  l<it  tli(!  iiiuiii  puition  of  tliin  luipor,  uiid  tim  IMiili'H  wliioli  illiiMtruto  it,  Btaiul 
()V<!r  till  our  next  iHMiic  Tho  lollowinn  'I'lihlt-s  contain  a  Hvnojisis  of  tlio  i^imv* 
rcfi'iTcil  to  1)7  till!  AiitliorH.J 
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ON   THE   CONDITION   OF   THE 


TABLE   I.— SuowiNO  the  Condition  of  the  Tyk-^  in 


I  Istaffe  of  1  Pales  nf 


2nd      '81,  Oct. 


Condition  of  Fundus,  &c. 


'82,  M  ir.  22 

„    Nov.  4 

•84.  Feb.  2 

'81.  Nov.  7 

'82.  Mar.  15 

„       ..  2i) 

„    June  10 

•83,  Jan.  25 

'81,  Nov.  2 

'82,  Mar.  15 

„    Sept.  14 


„    Nov.     23 
'81,  Nov.       2 


'82,  Mar.  15 

„       ,.  29 

2nd   j  '84,  Fob.  2 

2iid      '81,  Nov.  5 


Blurring  of  inner  edge  of  each  disc  (most 

marked  in  left). 
Same  condition. 

Condition 'absolutely  nnchanj^od. 

Both  discs  normal ;  arteries  very  small,  and 

few  in  number. 
Both  discs  pule. 


Both  discs  perfectly  normal. 

„  (pink). 

Both  discs  very  red,  nearly  the  colour  of  the 

fun.lus:  redness  invades  centres;  margins 

of  left  disc  decidedly  blurred. 
Same  condition.  ,  ,     ,x    t  *«J 

Both  di.cs  perfectly  nornml  (red).  I-f  Kf  ^to- 

phylomata  around  each,  developed  chiefly 

to  inner  sides. 
Same  condition. 


IG 


2iid      '81.  Nov.       9 
'82,  Mar.     11 


Both  discs'perfectly  normal.* 

Both  discs  perfectly  normal, 
nmination  only.) 

Both  discs  perfectly  normal. 
Same  condition. 


(l!idircct  ex- 


'81,  Nov. 

'82,  Mar. 

'81,  Nov. 

'82,  Mnr. 
♦84,  Feb. 
'81,  Nov. 

'82,  Mar. 

•81,  Dec. 


'83,  Jan. 
'81,  Dec. 


10 
11 
10 

11 

20 
10 

11 

17 


(Periphcn 


•81,  Dee.       3 


R'2.  Feb.        1 


Both    disc^    perfvctly   nornml. 

strife  in  both  lenses.) 
S.imo  condition. 

Right  disc   perfectly   normal.      (Left  cyo- 

opaquc  capsule.) 
Right  disc  perfectly  normal. 

Botli'discs  perfectly  normal.    Numerous  ^\m 

pigment  spots  in  right  letina. 
Same  condition. 

Both  discs  perf.etly  nom-al.     A  small  p.d' 

of  choroidal  atrophy  in   vicinity  of   rig 

macnln. 

Same  condition.  ,,-.■.       ,     i 

Both   discs   poiftctly    normal.     (No   stapl 

lomiita.) 

Both  discs  decidedly  re<l,  the  ana  of  great 
redness  Ixing  a  mid.lle  zone  between  een 
luid  margin.-*,  which  arc  pale. 

Both  di.-^cs  very  red,  almost  the  Ciilour  of 


III  \h 


:,11  other  .asrs  ^^  hot.-  ih-  s,,-.  ,h1  ivfrniuc  ..>  nmJe  to  the  ou,, 
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3IXTY-S1X  Oases  of  General  Paralysis  of  the  Insane. 


Kcfraction 
of  Eyes. 


R.  +  3  D. 
L.  +  2  D. 


I  Emmetropic 


Emm. 
Emm. 


Emm. 


Kiiini 


Kiiiiii. 


Acuteness 
of  Vision. 


R.  r,  J.  1 

L.  ?^  J.  1 


R.  ^^  J.  16 
L.  m  J.  10 


R.  I"  J.  2 
L.  V  J.  2 


R.  U  J.  1 

L.  m  J.  1 


J.  1 
J.  1 


R.  rn  J-  2 
L.  ?o  J.  4 

R.  ^;.!  J.  1 

L.  blin.l 


R.  l^.l.G 
L.  li  J.  2 

R.  IS  J.  4 
L.  glj  J.  G 


R.  ii'  J.  1 
L.  ^  J.  1 


R.  !|i{  J.  1 

L.  ?a  J.  1 


Condition  of  Pupils. 


3J  mm.  equal,  regular  ; 
act  well  to  U'^lit  and 
to  accommodatiuii. 


R.  5  mm.,  L.  3.  regu- 
lar; very  little  action 
ei(her  to  light  or  to 
accommodatiou. 


R.  3  mm.,  L.  4  mm., 
both  regular;  slug- 
gisli  to  light,  but  act 
to  accommodation. 


R.  3  mm.,  L.  4  mm., 
regular ;  act  to  light 
and  to  accommoda- 
tion. 


Both  2i  mm.,  act  to 
lit^ht,  but  very  slug- 
gish. 

R.  3i  mm.,  L.  3  mm. ; 
right  very  sluggish 
to  light,  left  acts 
well;  both  act  to 
accommodation. 

Both  3  mm.,  regular; 
no  action  to  liglit, 
but  act  well  to  ac- 
commodation. 

R.  Hh  mm.,  L.  3 ;  both 
act  to  liglit  and  to 
accommodation. 

R.  3  mm.,  L.  2J,  regu- 
lar ;  act  fairly  well 
to  light  and  svoU  to 
acc()uimodati(m. 

R.  3  mm.,  L.  3i  ;  both 
act  to  light,  but  riglit 
sluggish  ;  both  act  to 
acconmiodation. 

R.  5  mm. ;  Ii.  4^  mm. ; 
tciircily  any  uctioii 
(o  light;  act  to  ac- 
commodation. 

Both  2'}  mm.,  regular; 
act  to  liglit  and  tu 
acuommodalion. 


Tennination 
of  Case. 


Still  under 
observation. 


Died, 
'83,  July  26. 


Died, 
'83,  Jan.  20. 


Still  imder 
observation. 


Di.d, 
'81,  Nov.  30. 
Died, 
"81,  Oct.  31. 

Died, 
'82,  Dec.  14. 


Died, 
'82,  Nov.  15. 


Still  under 
observation. 


Died, 
'82,  Aug.  G. 


Dieil, 
'83,  June  5. 


Died, 
'82,  Fob.  18. 


Died, 
'bH,  Oct.  17. 


The  blurring  of  inner 
edge  of  each  disc  is 
probably  a  physiologi- 
cal condition. 

Had  aortic  regurgitation. 


Died  of  phthisis. 

Microscopical  examina- 
tion of  optic  nerves,  &e. 

Pachymeningitis  of  cere- 
bral dura  mater. 


Diid  (,f  an  apoplectiform 
attack. 
Died  of  diarrlioea. 


ilierosoopical  exiiuiinii- 
tiou  of  optic  ucrvotf. 

Microscopical  oxaiuinn- 
tioii  of  optic  ncrvcK,  \c. 

I'lulo  1.     Ki^N.  '2  and  S. 

I'ucliymcninf^ilirt  of  ccni- 
lirul  dura  ninti  r. 


'thflimin  vcs^irl:,,  llicti;  |iarts  |iifMiilni  |inr.ill\   iiuiiuiil  <  lianu  tiMS. 


i>  2 


36 


ON   THE   CONDITION    OF   TOE 

TADLK   I.— SiiowisG  tiik  Condition  of  the  Kyes  m 


No. 


I)ul>.s  uf 


Initials  ,.f    :  <i^-  1  Aep   Stage  uf 
I'atieut.  '^"  I     ^'   disease.',      LxanilualionB. 


Condition  of  Fuixlus,  fcc. 


13 


C.  B. 

contd. 


14 


15 


IG 


17 


W.  D. 

W.  P. 

W.  K. 

J.  L. 
W.   A. 


Ist 


2ucl 


M. 

M. 

M. 

M. 
M. 


19 


20 


21 


49 

33 

28 

40 
37 


P.M. 


W.  Y. 


J.  P. 


M. 


42 


M.     l: 


M.     36 


Srd 


2ikI 


2nd 


2n(l 


'82,  Mar. 
„    May 

„    Sept. 
'83,  Jan. 

„    April 
.    Aujr. 


2nd 


25 


2G 


22 


'81.  Dec.      17 


'81,  Dec. 
'82,  Mar. 


fundu3,  the  redness  invading  the  physio- 
logical Clips;  edges  deciikdly  blurred, 
though  not  .qunllv  so  everywhere;  outer 
edge  of  right  pretty  distinct  for  a  short 
distance. 

Much  the  same  condition. 

Discs  decidedly  red,  but  less  s.)  than  on  former 
exaniinntions— left  the  redder  of  the  two; 
slight  liaziness  of  margins. 

Sliich  tlie  same  condition,  but  rednesa  some- 
wliat  less  marked. 

Riglit  disc  decidedly  paler,  but  upper  zone 
still  of  a  distinct  pink  hue;  edges  very 
slightly  blurred.  Left  disc  still  abnorm- 
ally rid;  edges  sliglitly  blurred. 

Right  disc  pule— not  pink;  edges  defincl. 
Left  disc  lull  pink,  edges  defined. 

Right  disc  gr.  enish-grey  throughout— no  pink 
colour— distinctly  atrophic  in  fact ;  vessels 
not  diminishe.l  in  siz".   Left  disc,  pale  pnik. 

Discs  normal.  Choroidal  atrophy  around  each, 
with  i.atchrs  of  black  pigiu.  nt;  a  small 
recent  hn'morrhage  on  outer  margin  of  left; 
round  riL'ht  macula  minute  spots  of  cho- 
roidal atrophy.     (Both  lenses  rather  hazy.) 


17  '  Both  discs  perfectly  normal. 


'81   Dec      21      Discs  normal.  Choroidal  atrophy  around  each 
j       and  one  or  two  spots  of  this  at  periphery  ol 
[       left  fundus. 
11  j  Same  condition. 


"82,  Mar. 
2nd   1  '81,  Dec. 


1st    i  '81,  Dec. 
„      1  '82,  Mar. 


11 


25 
11 


2nd        „    May     31 


.,    Aug. 

'81,  Dec. 

'82,  Mar. 

„    D.c. 

'83,  Sept. 

3nl    I  '84,  Feb. 

2nd       'Si,  Dec. 

'82,  Mi.r. 

'83,  Jan. 

'81,  Dec. 

'82,  Mar. 


23 
2G 

8 
28 
12 
20 
2G 
8 
8 

26 


Discs  normal.     A    pearly   patch   of  opaqm 
fibres  on  inner  side  of  right. 

Both  discs  perfectly  normal. 

Both  discs  decidedly  white,  greyish  white 

inner  edge  of  left  al-ne  somewhat  pink. 
Right  disc  very  pale,  but  slight  tinge  of  pinJ 

on  upper  and  inner  side;  left,  lower  am 

temp'ral    portions   very    white,   remainde 

pink. 
Same  condition. 

Both  discs  perfectly  normal  (full  nd). 
Same  condition. 


Both  discs  i>  rfo  dly  i  oimal. 
Same  condition. 


Both    dies    dicidedly    red— abnormally   Bi 

outer  edge  of  left  a  little  intiistinct. 
Di  cs  normal. 
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Refraction  Acuteness 

of  Eyes.  of  Vision. 


Emm. 

Emm. 

Emm. 

Emm. 
Enim. 


Condition  of  Pupils. 


R.  ie  J- 1 

L.  .^H  J.  1 


R.  ?g  J.  16 
L.  18  J.  12 


R.  i?  J.  1 
L.  U  J.  1 


R.  §g  J.  1 
L.  1^  J.  1 


R.  i^  J.  1 

L.  ^|{  J.  1 

R.  fg  J.  1 

L.  ifij  J.  1 

R.  ^  J.  1 

L.  ild  J.  1 

R.  ^i^  J.  1 

L.  U  J.  1 


R.  n  J-  c 

L.  U  J.  6 


R.  ?g  J.  1 
L.  illj  J.  1 


R-  U  .f.  1 
L.v;jJ.  1 


Both  2^  mm.,  right 
acts  Very  slightly  to 
light,  left  acts  freely; 
both  act  well  to  ac- 
commodation. 


Both  3§  mm.,  right 
very  slightly  elon- 
gated vertically,  very 
slugi-isli  to  light, 
but  act  slightly  ;  act 
slightly  to  accommo- 
dation. 

Both  3  mm.,  slightly 
elongated  upwards 
and  inwardri ;  very 
sluggi.-sh  action  to 
light;  act  well  to 
accommodation. 

R.  3i  mm.,  L.  3;  R. 
acts  well  to  light; 
L.  sluggish ;  both  act 
well  to  accommoda- 
tion. 

Both  2|  mm.,  regular ; 
act  to  light  and  to 
accommodation. 

Both  3  mm.,  R.  acts 
well  to  light,  L.  slug- 
giali ;  h(jth  act  to 
accommodation. 


Both  1  mm.,  regular; 
act  well  tu  liglit  mid 
to  aecommodulioii. 


Buth  2  mm.,  rtgulnr; 
no  uitioii  to  light, 
but  lut  wtll  U>  uc- 
ci)miui)di(ti<m. 

Botli  2  mill.,  regular ; 
no  actiiiii  t<>  light, 
act  Weil  It)  aecoin- 
miuhitioii. 


Termination 
of  Case. 


Remarks. 


Died, 
'82,  Mar.  8. 


Died, 
'82,  June  11. 


Died, 
'82,  Nov  1. 


Removed  from 

asvlum, 

'82,  Nov.  2. 

Removed  from 

asylum, 
'82,  Aug.  23. 


Still  umh  r 
ohdervutiou. 


Died, 
'H3,  Doc.  3. 


Died, 
•82,  Sojit.  11. 


The  variations  in  the 
aeuteness  of  vision,  as 
tc.-te'd  by  types  at  dif- 
ferent i>oriuds,  wiis 
ditulitless  due  to  tho 
mental  inattention  that 
existed  during  the  early 
stage  of  txciument. 


38 


ON   THE   CONDITION   OF   THE 

TABLE  I.— Showing  the  Condition  op  the  Eyes  in 


No. 
22 


Initials  of 
Patient. 


23 
24 

25 

26 
27 

28 


29 


30 


31 


32 


34 


J.R. 

E.J. 
W.  R. 

P.  T. 

E.G. 
J.  M. 

S.  B. 


Stage  of  I  Dates  of 

!sox.    Age.  I  pi^a^.l      Examinations. 


Condition  of  Finulus,  A;t 


M.    50      2nd 


E.  M. 


T.  W.  C 


J.  H. 


J.  H. 


3:5        M.  K. 


T.W. 


35 


M.    43 


M.    49 


F. 
M. 

F. 


'81,  Dec.     2G     Discs  normal  (full  rod). 
'82*  Mnr      1 1      Saiuo  condition. 
'83!  Jan.       5  i  Kigl>t  discs  normal  (pink);  loft,  inner  edge  a 
little  blurred. 


M. 
M. 

M. 

M. 
F. 


37 
42 

40 


39 


3rd 
3rd 

2ud 

5J 

Ist 
» 

2Dd 


l8t 

2nd 


3rd 

2nd 


'82,  Jan.        2 
'82,  Jan.        6 


Both   discs  somewhat   wliito,   but  probably 
normal.     (A  slight  opacity  iu  Itft  leus.) 

Discs  normal. 


'^2,  Jan.        G  j  Discs  normal  (pink). 
„    April    26         „        „ 
•83,  Jan.        5 


'82.  April    12 
•83,  Oct.      28 

'82,  April   26 


'81,  Feb. 

'82,  April 


Auf 


Discs  normal. 
Discs  normal. 


12     Discs  normal. 

7  Both  discs  distinctly  atrophic  ;  greyish-vrhitc ; 
punched  out  uppeaninco  of  edges ;  vessels, 
both  arteries  and  veins  very  small,  par- 
ticularly the  formt-r.  _ 
Discs  greyish-white;  appear  flat;  no  distinct 
cupping ;  vessels  as  before. 
'83  Jan.      25     Both  discs  of  a  staring  greyish-white;  edges 

'  j       sharply  defined  ;  vessels  as  before. 

'82,  April    29     Discs  normal  (pink). 


35  1   2nd      '82,  May     31 
.    Dec.      28 


M. 


47 


2nd 

2nd 
2ud 


2nd 


'82,  May     31 


'82,  Juno    11 


'84,  Feb. 
'82,  June 


♦82  Nov. 


'82,  June     14 


Discs  normal  (right,  pink  ;  left,  red). 


Both  discs  normal  (pink). 


Both  discs  normal  (pink).  Edges  of  left  some- 
what jagsred,  but  not  obscured. 

Same  condition. 

Both  discs  pale ;  nasal  sides  pale  pink,  tcm 
poral  sides  whitish,  and  present  a  stipplei 
appeaninee  :  choroidal  disturb;uic.o  on  outei 
side  of  eacii  (jirogressive).  Some  want  " 
definition  nt  outer  margin  of  right  disc. 

DLses  apiiear  normal  (pinkj;  edges  detined 
(Cups  shelve  off  gradually  on  tempnra 
sides;  lamina  cribrosa  well  seen  in  each.) 

Both  discs  very  rt<l  throughout— liypernMnic 
tlio  ridnebs  is  not  simi'ly  due  to  difluso< 
cai)illary  tint,  but  then-  ai'ixar.s  an  actua 
(Irvilopiiirnt  <>|  iiiinntr  vc.-^SL'ls:  lu.iigms 
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iXTY-six  Cases  of  General  Paualysis  of  the  Insane  (continued). 


Hefractijii 
uf  Kyes. 


Acuteness 
of  Vision. 


Condition  of  Pupils. 


Tennination 
of  Case. 


Emm. 


Emm. 


Emm. 


Emm. 


K.  ?g  J.  8 
L.  i  J.  8 


R.  i  J.  1 
I..UJ1 


R.  ia  J.  1 

L.  fg  J.  1 
R.  p  J.  1 

L-  TOi  J.  1 


Could  not 

count  lingers 

accurately. 


R.  ,iij  J.  1 
L.  i'i  J.  1 


R.  ?a  J. 

l^.ifoJ. 


R.  2|  mm. ;  L.  3  mm. ; 
right,  no  at-tion  to 
light;  left,  very  slug- 
gish; both  act  to 
accommodation. 

R.  2  mm.,  L.  3 J  mm. ; 
scarcely  any  action 
to  light,  but  act  to 
accommodation. 

Both  3  mm. ;  act  to 
light  and  to  accom- 
modation, but  slug- 
ghih. 

Both  2|  mm.,  regular  ; 
act  fairly  well  to 
light,  and  well  to 
accommodation. 

Both  3  mm. ;  scarcely 
any  action  to  light. 

Both  3  mm. ;  right  acts 
well  tolii^ht;  left,  no 
act  on  ;  both  act  to 
accommodation. 

Both  3  mm.,  regular; 
very  .-jluggish  to 
light,  but  act  to  ac- 
cjmmoJation. 


R.  2^  mm.,  L.  3,  regu- 
lar ;  scarcely  any  ac- 
tion to  light,  but  act 
to  accommodati(m. 

R.  3  mm.,  L.  2j  ;  right 
slightly  irregular ; 
both  act  fairly  well 
to  light ;  very  active 
to  uccouimodatioti. 

R.  4  mm.,  L.  2J,  regu- 
lar ;  no  action  to 
light ;  act  to  accom- 
modation. 

Both  :!.\  mm.,  riguLir; 
act  Will  to  light  uud 
to  HC'onimoiluliun. 

Buth  Ijj  mm. ;  no  action 
to  light;  act  well  to 
aceoMimodiition. 


Ut.  3  mm.:  I<ft  :4 : 
reguhir;  act  woll  to 
light  and   to  uocom- 

iiiiiil  ilii)ii. 


Died, 
'83,  Oct.  15. 


Died, 
'82,  Jan.  26. 


Died, 
'82,  Mar.  11. 


Died, 
'83,  July  8. 


Still  under 
observatioD. 

Died, 
'82,  April  26. 


Died, 
'83,  Mar.  14. 


Died, 
i2.  Au-. 


Died, 
'83,  Sept.  9. 


Died, 
'83,  June  23. 


Still  under 
observutiuu. 

Died, 
'82,  Nov.  11. 


Microscopical    examina- 
tion of  optic  nerves. 
Plate  I.  Fig.  1. 

Indirect  examination 
only.  Large  ulcers  on 
corneae. 

Microscopical  examina- 
tion of  optic  nerves. 


Accidentally  suffocated  by 
food  getting  into  larjTix. 

Microscopical     examina- 
tion of  optic  nerves. 

Microscopical     examina- 
tion of  optic  nerves. 
Plate  II.    Figs.  4  and  5. 


U 


niivi-d  frum 
.\iiyluni, 
'83.  Aug.  27. 


Micrxscopic.il     ixtiiniiiti 
lion  of  optic  uervti*. 
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ON  thp:  condition  of  tue 

TABLE  I.— Showing  the  Condition  of  the  Eyes  in  ' 


Initials  of 
Patient. 


.        Supp  of 
'*KC-    Disease. 


34 


35 


37 


38 


40 
41 
42 


T.  W. 

contd. 


J.  G. 


36        H.  K. 


ti.O. 


M. 


36 


2Dd 


1st 

2iid 


Dat4-s  ..I 
Kxaniinatioii! 


F.     40      2nd 


M.  I  59  I     Iht 


J.  B. 


39        W.  R. 


M. 


M. 


36 


28 


2ad 


lat 


H.  T. 
G.  Mc.G. 
C.  A.  W. 


M.    40 

M.I  49 
M.    37 


2nd 
2nd 

lat 

t» 

2nd 


'S3,  Jan. 


'82,  Atig.     24 
"83,  Jtiii.        8 


'8'^,  April    25 


•82,  Nov.    14 


'83,  Jan.      11 
'83,  April   26 
2nd   I  '84,Fiib.      20 


'82,  Nov.     14 


'82,  Doc.     2<; 


2nd      '83,  Sept.    12 
3id      '84,  Feb.     20 


OimlitioD  of  Fundu.«,  &>. 


'82,  DiC.  20. 
'82,  Dec.  28 
'83,  Jan.  10. 
'83,  April    26 

'83,  Sept     12 


little  misty,  especially  at  upper  part;  a 
fine  wliitc  line  crosses  inner  side  of  left 
disc ;  ?  exudation.  Pigmentary  disturbiinoe 
on  outer  side  of  each. 

Both  discs  red,  hut  i)n.bably  loss  so  than  when 
last  exiuiiiued ;  upi<cr  and  inner  edge  of 
right  disc  is  slightly  ill-defined,  but  else- 
where edges  are  tjuite  clear. 

Both  discs  normal  (pink);  edges  well-defined. 

Both  discs  perfectly  normal. 


Eipht    disc    palish;    margins   somewhat   in- 
distinct ;    voitels   normal.     Left   disc  flat, 
whitish;    margins  pretty  distinct;   vessels 
very  small.    Advanced  condition  of  retinitis 
pigmentosa  in  left  eye.     Floaters   in    left 
vitreous.     Cortical  stria;  in  each  lens,  most 
marked  in  left. 
Right  disc  very  red,  but  perhaps  not  abnor- 
mally so;  edges  defined.     Left,  large  glau- 
comatous cap,  surrounded  by  a  narrow  rim, 
which  is  probably  formed  by  the  bclcrolic. 
Same  condition. 
Same  condition 

Same  condition,  but  pulsation  of  arteries 
noted  in  right  eye.  Some  increase  of  ten- 
sion in  both  globes. 
Right  disc  pale  pink ;  vessels  rather  small ; 
white  tissue  around  vessels  ;  edges  of  dito 
defined.  Left  disc  very  pale;  vessels  de- 
cidedly small ;  much  white  tissue  around 
vessels.  Edges  defined. 
Right  disc  red  throughout;  outer  marghi 
quite  clear  an.l  distinct ;  inner  margin 
slightly  softened,  tliough  edge  can  be 
traced  ;  white  tissue  very  conspicuous 
around  some  of  the  vessels,  even  the  very 
small  ones;  a  patch  of  white  tissue  around 
a  central  aitery  just  at  its  bifurcation  is 
very  couspieuous.  Left  <liso  much  the  same 
condition,  but  tint  is  more  pink  than  red  ; 
some  slight  blurring  of  inner  margin  ;  white 
lines  along  vessels  distinct,  but  not  so  well 
marked  as  in  right.  Vessels  well  filled  in  each. 
Same  condition. 

Right  disc  pink ;  inner  margin  a  little  indis- 
tinct 1^ scarcely  any  physiological  cup).  Left, 
pink;    inner    margin    a    little    indistinct 
Vessels  normal  in  each. 
Both  discs  rather  red,  left  the  more  so ;  edgea 

well  defined  ;  vessels  normal. 
Both  discs  full  rid,  but  redness  does  not  invade 

physiological  euns.  and  edges  arc  define*!. 
Both  discs  decidedly  red  throughout;  edges 

defint«l;  white  tissue  around  vessels. 
Both  discs  very  red  throughout;  rediiesa 
striatal;  margins  run  into  retina;  a  little 
whitt^  tissue  around  vessels. 
Much  the  same;  redness  very  well  marked, 
and  margins  of  discs  very  indistinct  to 
direct  examination. 


FUNDUS   OCULI   IX    INSANE    INDIVIDUALS. 
liXTY-six  Cases  of  General  Paralysis  of  the  Insane  {continued). 
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Ki'fraction 
of  Eyes. 

Acuteness 
of  Vision. 

Condition  of  Pupils. 

Termination 
of  Case. 

Remarks. 

Emm. 

R.  ig  J.  1 

R.  3  mm.,  L.  2f ,  regu- 

Died, 

L.  i  J.  1 

lar  ;  act  well  to  lifjbt 
and  to  accommoda- 
tioa. 

'83,  Julv  30. 

R.  Eriiiu. 

R.  4J  mm.,  L.  3,  regu- 

Still under 

L-5D 

R.  i  J.  12 
L.  blind 

lar  ;  scarcely  any  ac- 
tion to  light,  but  act 
to  accommodation. 

observation. 

Still  under 
observation. 

Emm. 

R.  ilj  J.  1 
L.  ig  J.  1 

•• 

Died, 
'83,  Feb.  24. 

Emm. 

R.  ig  J.  1 

R.  4  mm.,  L.  4J,  regu- 

Still under 

L.lgJ.l 

lar;  act  very  slightly 
to  light,  but  well  to 
accommodation. 

observation. 

Emm. 

U.  l'^  J.  1 

Died. 

Microscopical     exumiua- 

L.  ^HJ.  1 

•^3,  April  12. 

tiou  of  optio  lurvis. 

Emm. 

•• 

Died. 

'83,  May  23. 

Ditd, 

lioth    3   nun. ;    act    to 

Died  of  pnoiniioiiiii.    y\\- 

lif^ht  mid  lo  iiucuin- 

•83,  Nov.  1«. 

ortwi'ojiiivil      ('\ttiniiiik- 

mudalimi. 

(iou    iif    optio    iiorvo.-i, 
etc.     riiito  11.    Fit;,  l! 
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fit 


Initials  of 
Patient. 


A.  K. 
P.  W. 


J.  W. 


R.  15. 


47       W.  W. 


s.Y. 


S.  B. 


W.  C. 


R.N. 


J.  B. 


A.  B. 


ON   THE   CONDITION   OF   TUE 

TABLE   I. — SiiowiNu  THE  Condition  of  the  Ete5  in 


Sex. 


Stage  of 
^^-  Disease. 


M.      54 

M.    38 


M, 


M. 


M. 


M. 


M. 


M. 


M. 


M. 


M. 


Dates  of 
Exaniinatioiui. 


2nd 
2nd 


P.  McG. 


40 


56 


35 


29 


35 


57? 


50 


40 


32 


M. 


52 


2nd 

2nd 

1st 
2nd 

2i)d 
2Dd 
2nd 

1st 

>» 
Ist 

Ut 


2na 
3rd 


'83,  Jan.   11 
'83,  Jim.   13 


'83,  April  26 

'83,  Jiin.  28 

'83,  April  28 

'83,  April  28 

'81,  Feb.  20 

'83,  April  28 

'83,  AprU  28 

'83,  June  23 

'83,  June  23 


'84.  Feb. 
'83,  June 


•84,  Feb. 
•83,  June 


20 
23 


Nov.     23 


•84,  Feb. 
'83,  Juno 


Condition  of  Fundus,  kc. 


Botb  discs  pale,  right  decidedly  so ;  vessels 
both  nrteries  and  veins  dislineily  small. 

Riu'bt  disc  of  a  well-marked  grey  colour 
througliout,  distinctly  atrophic;  vessels  liis- 
tinctly  diminished  in  size,  especially  the 
arteries;  a  little  choroidal  disturbance  at 
upper  and  outer  part.  Left,  of  a  pale  pn  y 
tint  throughout;  vessels  slightly  diminished 
in  size,  especially  the  arteries. 

Both  discs  very  white— have  a  punched  out 
appearance,  and  appear  somewhat  exai- 
valcd.     Vessels  diminished  in  size. 

Right  disc  very  pale ;  vessels  distinctly  dimin- 
ished in  size.  Left  disc  (seen  only  by  in- 
direct examination) aiipenre<l  normal  (pink). 
Both  lenses  very  hazy,  and  iu  riglit  a  dis- 
tinct peripheral  floccukut  opacity  ou  outer 
hide. 

Both  discs  normal  (pink) ;  vessels  normal. 


Both  discs  normal  (pale  pink);  vessels  nor- 
mal. 
Same  condition. 


Both  discs  very  pale,  with  a  vi  ry  slight  tinge 
of  pink;  R.  the  paler  of  the  two;  edges 
very  clear  and  detined.  Vessels  perfectly 
normal. 

Both  discs  normal  (pink) ;  vessels  normal. 


Both  discs  perfectly  normal  (pink). 


Both  di.scs  apparently  normal,  but  edges  a 
trifle  hazy,  especially  iu  left;  colour  of 
discs  pink-  (?)  Arteries  somewhat  small. 
Floaters  iu  each  vitreous. 

Both  discs  retl ;  margins  a  little  luisty— 
fi  atbery.     Arteries  distinctly  small. 

Both  discs  normal  pule  pink);  vessels  nor- 
mal. A  small  sp  t  of  jiignieut  on  iKisterior 
surface  of  L.  lens. 

Same  condition. 

Right  disc  decideilly  grey — greoiush  grey; 
edges  verj'  clear;  sli>;ht  hollowing;  vessels 
normal.  L.  same  condition,  but  a  little 
less  niarkeil. 

Much  the  same  condition,  but,  if  anything, 
more  marked;  L.  is,  perhaps,  now  a  little! 
the  paler  of  the  two.  | 

Both  (liscs  greenish  grey  throughout.  Arte- 
ries distinctly  small. 

Both  discs  normal  (pale  nink).  Lenses; 
muddy  btriiu  at  lower  and  inner  part  of 
perijihi TV  of  (  acli. 


FUNDUS   OCULI    IN   INSANE    INDIVIDUALS. 
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Sixty-six  Cases  of  General  Paralysis  of  the  Insane  (continued). 


Refraction 
of  Eyes. 


Acuteness 
of  Vision. 


Condition  of  Pupils. 


Termination 
of  Case. 


Remarks. 


Emm. 


Emm. 


Emm. 


Emm. 


Emm. 


Emm. 


Emm. 


Emm. 


R.  Hi  J.  16   I 

L.  §^  J.  16    i 

R.  f  J.  19    i  Both  1§  mm.,  regular; 

L.  %'  J.  8  no   action    to    light, 

but  act  to  accommo- 

tion. 


R.  §„o  J.  1 
L.  SH  J.  1 


T7     20    T     1 

L.  -i^  J.  1 


R.  n  J.  1 


so 


J.  1 


§8  J.  11 
■i'/l  J.  11 


R 
L. 

1 

1 

L. 

0 

R.  3  mm.,  L.  2i,  regu- 
lar  ;     no    action    to 

lii-'ht,.  act  fairly  well  to 
accommoilation. 

R.  3  mm.,L.  4:  R.  acts 
very  sliglitly  to  light, 
L.  not  at  all ;  both 
act  fairly  well  to  ac- 
commodation. 


R.  3  mm.,  L.  2|,  regu- 
lar; do  not  act  to 
light,  but  act  to  ac- 
cuiiimodation. 

Both  2'i  mm.,  regular ; 
act  to  light,  but  slug- 
gish ;  act  well  to  ac- 
commodation. 

Both  2|  mm.,  regular; 
sluggish  action  to 
light;  act  well  to 
accommodation. 


Both  lij  mm.,  regular; 
no  action  to  light, 
but  act  to  accomnio- 
dutioii. 

Both  3  mm.,  regular; 
no  action  to  light, 
and  very  little  to  uc- 
coijihiiKlalion. 


Died, 
'83,  June  3. 

Died. 
'83,  May  5. 


Died, 
'83,  July  28. 


Died, 
'83,  July  29. 


Still  under 
observation. 


Died, 
'83,  Oct.  8. 


Died, 
'84,  Jan.     8. 


Removed  from 

Asylum, 
'83,  July  23. 

Still  under 
observatiou. 


Still  under 
observation. 


Still  luider 
observution. 


Died. 

•83,  Aug.   8. 


Died  of  pneumonia.  Had 
clinical  signs  of  loco- 
motor ataxy,  and  after 
death  grey  degenera- 
tion of  posterior  co- 
lumns of  cord  was  found 
th rougho ut  greater  por- 
tion of  length.  Optic 
nerves  distinctly  wast- 
ed to  naked  eye  exami- 
nation. 

Had  clinical  signs  of  late- 
ral sclerosis. 


Partial  pnraly.sis  of  "id 
iii>rvo  iu  right  eye,  iu- 
dicatinl  by  ixttruAl 
btrtibiMuus  and  blight 
ptotfi:*. 
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ON   TUE   CONDITION   OF   THE 


TABLE   I. — Sfiowint.  thb  Coxuttiox  of  the  Eyes  in 


Initial  uf 
I'aticnt. 


Sex. 


'I)«te8  of 
Kx&iuinatlons. 


C<jinlitlou  of  Fundus,  ic 


55         J.  T. 


T.  H. 
H.  C. 

J.  N. 

H.  E. 

B.  B. 
MA. 

E.  T. 


M.  C. 


M.  R. 


M. 


M. 

F. 

M. 
M. 

M. 


i'2 


2n(l      'S:\  .luno    23 


F. 


F. 


M. 


W.  W.       M. 


S.  F. 


42 

44 

43 
42 

36 
45 

25 


38 


32 


52 


23 


2Dd 

2ud 


2ud 


2nd 


2nd 


2nd 


Ist 


Ibt 


iHt 


2nd 


3rd 


'84,  Feb. 
'83,  June 
'84,  Feb. 
'83,  Aug. 


'83,  Sept. 


„    Feb. 
'84,  Jan. 


20 
23 
20 
22 


'84,  Jan.      19 


'83,  Oct. 

27 

'84,  Feb. 

20 

'83,  Nov. 

23. 

'S3,  Dee. 
'84,  Feb. 

8 
23 

'84,  Jan.      10 


'84,  Jan.      20 


'84,  Feb. 


Both  discs  normal  (pink).  R.,  well-marked 
ajipearance  of  opaque  fibres  surrouiuliug  tin; 
disc,  tlic  margins  of  wliicli,  however,  are 
defined,  tlio  iii)acity  not  invading  the  8\ir- 
face  of  the  disc  itself.  L.,  considerable 
pigmentary  disturbance  at  inner  and  outer 
margins. 

Same  condition. 

Both  di.scs  normal  (pink). 

Same  condition. 

Buth  discs  normal  (pale  pink);  arteries  rather 
small ;  churoid;d  disturbance  ariiuud  right ; 
rtoati  rs  in  both  vitreous  bodies;  conical 
cornea  in  left  eye. 

Botli  discs  pale  pink;  edges  defined;  well- 
marked  sclerotic  rim,  forming  a  small 
crescent  on  outer  side;  vessels  a  little  small 
e.specially  on  left  disc. 

Bnth  disL-s  perfectly  atrophic;  Burface  flit, 
edges  bliu"red;  veins  very  slightly  dimiii- 
islicd  in  size,  arteries  con.sicienitily  .-^o. 

Same  condition ;  veins  unirh  dindiiis)ie<l  in 
left  disc.  Numerous  small  pigment  spots 
in  retina. 

Both  discs  full  red;  inner  clges  slightly 
soltenid.  11.,  well-marki d  crescent  at  outer 
and  lower  parts,  and  .>-mall  one  on  inner. 
L.,  small  e^e^cen^  at  outer  and  lower  i>art. 

Buth  discs  normal  (full  piuk^. 

Same  condition. 


R.  disc,  margins  very  indistinct ;  vessels 
diminislii  (1,  the  arteries  being  very  tine; 
retinitis  pigmentosa,  tlie  pigment  extend- 
ing quite  up  to  disc ;  one  or  two  flotitere  ia 
vitreous.  L.  dis",  and  retina  in  same  con- 
dition, but  less  marked;  disc  red  in  centre; 
the  pigment  extends  only  to  the  middle 
zone  of  retina. 


Both  discs  normal  (red) ;  vessels  normal.  A 
slight  granular  appe  ,ranc>-  at  H.  nuicula, 
and  at  L.,  jiale  bull' patches  finely  sprinkled 
with  black. 

Same  eonilitioii. 

Both  discs  i)ale  j'ink  ;  U.  the  jjaler  of  the  two. 
A  small,  irregular-shaped  crescent  around' 
each,  e.spiciaily  at  outer  part.  Middle  zone 
of  each  fundus  covired  with  well-marked 
circular,  pigmented,  white  patches  of  cho 
roidal  iutlammation,  ?  syphilitic,  m08 
niiirki'd  in  L. ;  floaters  in  L.  vilroous. 

Both  di.-cs  normal  ^red). 


Both  diccs  normal  (pink). 
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Refraction 
of  Eyes. 


Acuteness 
of  Vision. 


Condition  of  Pupils. 


IVrmination 
of  Ca.se. 


Remarks 


R-1  D 

L-1  \y 


Emm. 

R.  +  2  D. 
L.  +  3  D. 


Em 


Sliglitly  + 
each  eye. 


Emm. 


Emm. 


Both  3  mm.,  regular ; 
act  to  \\yi\\i  and  to 
accom  modatioD . 


Blind 


R.  simple 

■f  astij?niii- 

tism. 
li.  J']iiiiii. 

R. -3  I). 
L. -3  1). 


It.  -  n  1). 
I'.  Kmiii. 


R.  ?H  J.  4 

L.'^gJ.l 


Both  3  mm.,  regular; 
act  to  light,  but  sliig- 
gish ;  act  well  to  ac- 
commodation. 

Both  4  nim.;  no  action 
to  light;  act  slightly 
to  accommodation. 


R.  2J  mm.,  L.  2.  R. 
acts  very  slightly  to 
light;  L.  not  at  all. 
Both  act  to  accom- 
modation. 

R.  3  mm.,  L.  3J.  Both 
act  to  liglit,  but  slug- 
gisli ;  act  to  accom- 
modation. 


Both  3  mm.,  regular; 
act  to  li!<lit  and  to 
accommodation. 


ii.    I    Mini.,    iiri'gnhtr; 

li.  3,  m;l  »li-hllv  to 

li-ht. 
R.  ft  mm..  I,.    I  :  iiolli 

a.'l  lo  li'^lil. 


Still  under 
observation. 


Still  under 
ob.servation. 

Died, 
'84,  Feb.    22. 


Died, 
'83.  Nov.    28. 


Still  under 
observation. 


Died, 
'83,  Dec. 


Still  under 
observation. 


Still  under] 
observation. 


Still  under 
observation. 


Still  un  U'r 
observation. 


Still  und.r 
(ibsorvitlioii. 


Still  undiT 

(illHlMValion. 


Has  signs  of  scleroiis  of 
lateral  columns  of  cord. 


A  case  which  ran  a  very 
rapid  course. 


R.,  will-murkcd  nebula 
about  centre  of  cornea ; 
on  anterior  surface  of 
lens,  a  cluster  of  small 
brownish  spots.  L.,twi> 
faint  ni  bubo  on  cornta, 
one  or  two  old  adiifsion 
bands,  ami  an  appear- 
ance as  of  new  gix)\vth 
around  margin  of  di- 
late^l  i)upil. 


Ilud        HigllM 

rirleloeirt. 


of      liitcml 


4G 


UN    THE   CONDITION    OF   THE 


TABLE  II.— Siit.wisr.  the  Condition  of  the  Oitic  Discs,  &c.,  in  Twelve  caseu 
OP  Mania,  in  wiiitii  8i.i<;ht  (ok  Doibtkil)  Abnormalities  weke  Detected. 


Ml.    .v-x.    Ag.'.  I       r>.riu 'if  Mttuia. 


Condition  of  Kiindiis,  &c. 


4  1  M. 


5  F. 


8 

9 

10 


11  F. 


12 


38 
53 
42 

42 
23 

29 

30 

22 
30 
41 


Acute  (lecoiit) 


I'nciiHiiil 


F. 


Chrouic 


Dcliisiounl 
(nionfinmiiiu.) 


Both  discs  pink,  edges  perhaps  a  little  hazy ;  a 
spot  of  pigment  ou  outer  eilj,'e  uf  right. 

Both  discs  very  re<1.  about  tiio  same  colour  as  the 
fundns;  eilges  a  little  blurred. 

Both  difics  rod  and  hazy.  V  Vt  s.<els  a  little  small. 
Well-n:arked  s^yphilitic  choroiditis  in  each  eye, 
all  over  fundus;  uross  changes;  large  white 
patches  motlh  il  with  liluck. 

Both  di^os  decidedly  red,  right  the  redtler  of  the 
two,  and  tlie  mnigin  fif  this,  e>pecially  at  upper 
part,  is  nut  vt  ry  cknrly  defined  (probably  on 
account  of  similarity  of  colour  between  it  and 
fundus). 

Both  ditcs  perfectly  noiinnl ;  arteries  rather  small ; 
VI  ins  ahnorviallij  full  (a  sicond  exniuiiiation 
made  after  an  interval  of  11  months,  when 
patient  was  convalescent,  showed  tie  veins  to 
be  full,  but  not  abnoriually  to;  condition  other- 
wise unchanged). 

1st  t xamiiuilioH.— Both  discs  full  red;  edges  well- 
defined  ;  striation  of  small  vessels  distinct.  2u(l 
cr(uiii)ialioii{l2da\saiiir  Isl).— Much  the  si«nio 
comlition  ;  sub.-tauce  of  disc  has  a  slightly 
softened  appearance. 

Examimttiinx    24  hours   he/ore   tItath.—  Both  di.ses 
nd,  but  redness  d(X'S  not  invade  central  cups; 
colour  of  left  disc  almost   tliat  of  surrounding 
fundus,  but  edge  can  be  traced,  though   it  is 
somewhat  indistinct. 
Both  discs  red  throughout ;  upper  and  inner  por- 
tion of  left  disc  slightly  misty.     (Soiv.— Pal ietit 
hull  mitnil  steiio^ix.) 
Both  discs  decidedly  red,  Imt  edges  are  perfectly 
denned.  {Imlinct  (xiimiiiaiiun  only ;  patiint  very 
excited.) 
R.  di.-.c   greyish-white ;   vessels  dccideiliy   t-mall ; 
enormous   staiihylonia    mound    di^c     devtlo|>ed 
chiefly  to  outer 'side,  extending  by  a  s.  ri«  s  of 
spots  of  partial  atrophy,  as  far  as  macula;  small 
central  oi)acity  in  posterior  capsule  of  lens;  nu- 
merous floating  bodies,  laigo  and  small  in  vitre- 
ous, whicli  fall  rapidly;- 12  D.      L.  disc  has  a 
faint  tinge  of  piidv ;  vessels  larger  than  in  ri-ht ; 
a   small  sjot  of  atrophy  in  vicinity  of  macula; 
small  lloatcrs  in  vitreous;  — 7  D. 
Both  discs  normal  (pink);  vessels  small,  especially 
jirteri.  8  (iM)ih  lenses  hazy,  aud  marked  cortical 
Btrin>  in  each). 
Discs  somewhat  red,  and  e<lges  n  little  indistinct. 
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TABLE  III. — Showing  the  Condition  of  the  Optic  Discs,  &c.,  in  Nixe  cases 
OF    Melancholia,   in   which   Slight   (ob    Doubtfil)  Abjs'obmalities    webe 

Detected. 


No.  ^  Sex.    Age.    Form  of  Melancholia. 


Condition  of  Fundus,  &c. 


1 


46  Active  (recent)  Discs  normal  (pale  pink).  Arteries  full — as  laro;e  as 
I  I       veins  or  nearly  S!i.     Pigmentary  deposit  on  outer 

I       side  of  eac)i  disc. 

27  „  „  Discs  decideflly  rcl,  but  probably  normal. 

55  Passive  (recent)  Eight  disc  palish,  flat ;  margins  a  little  indistinct ; 
arteries  small ;  left  disc  whitish ;  margins  a  little 
blurred ;  appears  flat.  Vessels,  both  arteries, 
and  veins,  decidedly  small.  [History  of  clironic 
alcoholism.] 

30  „  „  Both  discs  normal  (pale-pink) ;  vessels,  both  arteries 

and  veins,  rather  small. 

46  i         )>  5,  Both  discs  pale,  with  a  shade  of  pink.     (Three  ex- 

amiuations  made  at  intervals  of  3  or  4  months ; 
same  condition  each  time,  except  that  on  first 
examination,  the  arteries  were  thought  to  be  a 
little  small ;  they  were  however  normal  on  sub- 
sequent examinations  )  On  anterior  surface  of 
capsule  of  right  kns,  very  smnll  bron'n  pigment 
spots.  [This  case  has  some  of  the  symptoms  of 
General  Paralysis,  and  that  disease  cannot  at 
present  be  confidently  excluded.] 

42  „  „  Both  discs  pale  pink  ;  edges  slightly  misty  ;  vessels 

a  li'.tle  small ;  several  recent  ha^raorrhages,  small, 
and  of  moderate  size,  in  both  retinae,  not  far  from 
disc  in  right,  e.specially  about  macula ;  one  or 
two  indistinct  white  patches  in  right  retina,  but 
there  are  several  of  these  well  marked  iu  left. 
[Patient  has  chronic  Bright's  disease.] 

32  1         „  „  Both  discs  very  pale;  distinctly  anseuiic.     [Patient 

masturbates  excessively.] 

53  Passive  (chronic)  Inner  side  of  each  disc,  esi)ecially  left,  has  a  pecu- 
liar variegated  or  speckled  aj)peanince,  due  to 
the  presence  of  live  wliite  lines  or  streaks;  they 
otherwise  appear  normal;  wliite  lines  very 
marked  along  some  of  the  vessels.  A  pigmen- 
tary deposit  at  upper  part  of  left  tundus.  (Two 
e.\aminatii)ns  umdi-  at  an  iutervnl  of  11  months 
— condition  each  time  practically  the  same.) 

35  „  „  Both   discs   normal;    a   small    hurizi'iitally-idacetl 

recent  hromorrhago  ou  inner  side  nf  Kit  dihc. 
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TABLE  IV. — Suowixr,    the  Condition'   of  the   Oitic   Discs   in  Two  cases  of 

IMeNTAL   §TCrOR   Dl'RING   THE   ATTACK   AND   AFTER   Co>rVALE8CE>fCE. 


No. 

Six. 

Ag.-. 

1 

F. 

29 

1st  examination — during  condition  of  stupor. 

Both  (li.scs  iierfcctly  normal  (pink). 
2;i<7  i\r<iiiiiiintii>u — durimj  lucid  ititi  rral. 

li.  di.sc  rol,  L.  more  ))ink  thiui   red  ;  edfjos  quite  clear  and 

defined  ;  vessels  normal.    (Hypermetropic  astigmatism  in  each 

eve.) 

2 

P. 

40 

1.x/  cxwuiuatinn — during  condition  of  stupor. 

lioth  di.sc8  palo;  eilgos  well  defined. 
2nd  examitiatii»i — state  of  meut<d  hebetude  during  convalescence. 

Both  diM's  pink,  inclining  to  pale. 
37(7  examination — after  convalescence. 

Both  discs  still  pnli.-h,  us  in  last  note. 

TABLE  V. — SnowTxr,  the  Condition  of  the  Optic  Discs,  &c.,  in  Fifteen 
CASES  OF  Dementia  in  whk^ii  Abnormalities  were  Detected,  the  Majority 
UEiNG  Slight  or  Doihtful. 


No. 


Sex.    Age, 


Form  (if  Driiiciilia. 


Condition  of  FuiidiL",  ic 


F. 


64 


22 


Secondary  to 
]\I:inia. 


32 


Both  discs  colour  of  fandns,  but  edges  distinct, 
except  so  far  as  indistinctness  results  from  simi- 
larity of  colour  between  disc  and  choroid  ;  vessels 
a  little  small.     (Patient  has  granular  kidney.^.) 

Discs  normal  (iiale);  arteries  mtlier  small. 

K.  disc  very  red  tliroughout ;  ((I^t^s  a  little  ill- 
d(  fined;  a  band  of  wliite  tissue  stnHehing  across 
central  part  of  disc  in  a  horizonlal  direction. 
L.  disc,  red;  very  slight  want  of  definition  alKiut 
edges;  no  white  tissue;  vessels  in  eiich  well 
filled. 

Both  discs  rosy  red ;  edges  of  left  perhaps  slightly 
hazy  to  direct  examination  ;  veins  large  and  dark; 
patch  of  pigment  on  inmr  side  of  right  disc,  and 
n  cluster  of  j)igment  jiatches  surrounded  by  an 
irregular  greyish-while  jiatcli  in  vicinity  of  K. 
macida,  over  one  of  which  iiatchcs  a  small  artery 
can  be  traced  by  direct  exaniinatiim.(  — 7  D.  eacli 
eye.) 

Both  discs  very  red ;  margins  slightly  misty  (two 
examinnlions  at  intervals  of  7  mouths;  .same 
condition  each  time). 
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TABLE  V. — Showing  the  Condition  op  the  Optic  Discs,  &c.,  in  Fifteen 
CASES  OF  Dementia  in  which  Abnormalities  weee  Detected,  the  Majority 
BKiKG  Slight  or  Doubtful  (continued). 


No.     Sex.    Age.  i    Form 'f  Dementia. 


Condition  of  Fundas,  Sc. 


6 

F. 

31 

7 

F. 

53 

8 

M. 

50 

9 

F. 

28 

10 

F. 

30 

11 

F. 

28 

12 

F. 

49 

13 

M. 

47 

14 

F. 

67 

15 

M. 

Gl 

Primary  (recent 
and  chronic). 


Organic. 


Senile 


Both  discs  very  red,  and  edges  appear  somewhat 
ill-defiaed,  especially  inner  edge  of  left ;  vessels 
normal. 

Both  discs  pearly  white ;  in  both,  arteries  exceed- 
ingly iine,  threadlike,  and  few  in  number;  veins 
also  rather  small.  R.,  white  spots  at  macula  of 
fair  size,  also  a  few  to  outer  side  of  macula ; 
below  and  to  outer  side  of  disc  is  a  punched-out 
spot  of  choroidal  atrophy,  with  tine  retinal  vessel 
piissing  over  it;  smaller  and  fainter  spots  in  the 
vicinity  of  this.  L.,  minute  white  spots  around 
macula.     (Patient  has  chronic  Bright's  disease.) 

Both  discs  red  throughout ;  the  slightest  possible 
softening  of  edges.  (Two  examinations  at  inter- 
val of  2  months ;  same  condition  each  tune.) 

Both  discs  normal ;  tint  inclining  to  pale  ;  arteries 
rather  small. 

Both  discs  very  red ;  on  inner  side  the  surface  of 
each  disc  has  a  slight  velvety  appearance  (most 
marked  in  left);  edges  perfectly  clear  and 
defined. 

Both  discs  very  red ;  white  lines  very  distinct  along 
some  of  the  vessels. 

R.  disc  greyish,  and  slightly  swollen  at  the  lower 
part ;  vessels  rather  small ;  three  large  recent 
haemorrhages  on  inner  side  of  disc;  a  large, 
irregular-shaped  patch  of  choroidal  atrophy,  about 
size  of  disc,  on  outer  side  of  this.  L.  disc,  swollen ; 
inner  edge  cannot  be  seen,  outer  very  faint — 
quite  woolly ;  veins  large,  white  lines  around ; 
a  lar^e  recent  ha-morrhage  on  inner  side  of  disc. 
[Patient  had  chronic  Bright's  disease.] 

R.  disc  very  red ;  some  pigmentary  disturbance 
around  cliiefiy  on  outer  side ;  Left  disc,  siiuilar 
conditions  but  less  marked.  [Patient  had  R. 
hemiplegia  and  aphasia.] 

Both  discs  very  red ;  slight  crescent  at  outer  side 
of  each  most  marked  in  R. ;  lenses;  hazy,  with 
cortical  stri;e.     (K.  vyt\—i)  D.) 

Both  discs  pale  pink ;  vessels  a  little  small,  espe- 
cially tlie  arteries;  discs  have  a  hollowed  appear- 
ance ;  lenses  ;  slight  curtical  opacities. 
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TABLE  VI. — Siiowixo  the  Condition  of   the  Oitic  Discs,  &c.,  in  Seven  cases 
OK   Insanity   AS8<^>ciATEn   with    Ei-ilei'sy,   in   which   Slujht   (ok   Doibtful) 

AuvOItMALlTIKS    WERE    DiriECTED. 


No. 


2 


Sex. 

Age. 

F. 

28 

F. 

17 

F. 

20 

F. 

37 

F. 

12 

M. 

48 

F. 

32 

Form  of 
Mental  IMsonior. 


Imbtcility 


Slijrlit  Dement  in. 
Prolomul      De- 
mentia. 


Condition  of  Fundus,  &c. 


Riu'lit  dise  flistinetly  h>piTsemic  in  centre.  (Left 
disc  could  not  Lc  examined  owing  to  patient's 
restlessness.) 

Both  discs  normnl  (rosy-red)  ;  etlpcs  well  defined  ; 
iirtirics  a  little  small ;  viiiis  full. 

Both  disC8  very  red,  ilie  redness  invading  sliglitly 
the  physi"ln:.'ical  cups.  Eiglit  eye  a  few  BCJit- 
ternl  ycllowiwli-white  spots  a  little  above 
mnrul.i;  left,  tlie  same,  but  running  into  macula, 
and  in  addition  two  or  threo  spots  between 
macula  and  disc. 

Both  discs  very  red — abuominlly  so  ;  margins  very 
slightly  blurred ;  very  well  markrd  white  Hues 
along  vessels — best  seen  in  right  disc. 

Both  disscs  full  red.  On  inner  side  of  right  disc,  a 
di:^tinot  white  strealc. 

Botli  di^cs  normal  (pink);  artiries  small. 

Both  discs  pale,  the  right  being  tlic  pnler  of  the 
two;  probably  normal.  (Two  examinations  at  an 
interval  uf  3  weeks — same  condition  each  time, 
except  tliat  on  second  examination,  a  minute 
bajmorrhagc  was  noted  on  an  artery  on  right 
Bide.) 


DISTRIBUTION  OF  ANESTHESIA  IN  CASES  OF 
DISEASE  OF  THE  BRANCHES  AND  OF  THE 
ROOTS  OF  THE  BRACHIAL  PLEXUS. 


BY   JAMES   ROSS,   M.D.,   LL.D.,   F.R.C.P. 

The   following  is   the    account   which   is   usually   given    in 
anatomical  works  of  the  distribution  of  the  cutaneous  nerves 


Fig.  1. 


Fig.  2. 


FifjH.   1   and  2  C'll'tt'r  Flower).      Culaiicnns  nerves  of   tlio  trunk  anil  upper 
oxtrciuity. 

of  I  lid   upper  cxtrcniity  (I'^igs.    1   ami  2).     Tlin  imit  r  surface 
(»l    IIh'  arm   and    rnrcarm,  as   well   as  (lie  atlioiniii^  purl  ions  (if 

i:  -J 
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the  anterior  and  posterior  surfaces,  are  supi»li(il  l>y  the  inter- 
costo-humeral  (i  h),  the  nerve  of  Wrisborg  (w),  the  internal 
cutaneous  (icb),  and  branches  of  the  uhiar  (u).     All  these 
nerves  are  derived  from  the  roots  of  the  eighth  cervical,  and 
first  and  second  dorsal  nerves.     The  superior  portion  of  the 
shoulder  is  supplied  by  the  supra-clavicular  and  supra-acroniial 
branches  (s  a)  of  the  cervical  plexus  ;  and  the   inferior  part 
of  the  surfaceof  the  shoulder,  as  far  as  the  insertion  of  the 
deltoid,  is  supplied  by  branches  of  the  circumflex  nerve  (c), 
which  is  most  probably  derived  from  the  iifth  cervical  root. 
The  outer  surface  of  the  arm   and  forearm,  as  well  as   the 
adjoining  portions  of  the  anterior  and  posterior  surfaces,  is 
supplied  by  the  internal  (i'  c  b)  and  external  (e  c  b)  cutaneous 
branches   of    the    musculo-spiral   nerve,   and   the    cutaneous 
branches  of  the  musculo-cutaneous  nerve  (m  c),  the  musculo- 
spiral   and  musculo-cutaneous   nerves   being   most    probably 
derived  from  the  fifth,  sixth,  and  seventh  cervical  roots.     The 
back  of  the  hand  is  usually  said  to  be  supplied  by  the  radial  (r) 
and  ulnar  (u)  nerves,  the  radial  supplying  three  and  a  half 
fingers,  and  the  ulnar  one  and  a  half.     The  front  of  the  hand 
is  supplied  by  the  median  (m)  and  ulnar  (u)  nerves,  the  former 
supplying  three  and  a  half  fingers,  and  the  latter  one  and  a 
half.     The  skin  of  the  ball  of  the  thumb   is   also   supplied 
by  branches   of  the   musculo-cutaneous    and   radial    nerves. 
The    account   which    Krause    gives    of    the    distribution   of 
the   digital   branches  of  the  nerves  of  the  hands  diftcrs  in 
important   particulars   from    that   usually   given   in   English 
anatomical  works ;    and   we   shall   immediately  see  that   the 
former   corresponds    much   better   than   the    latter   with   the 
results   of    pathological    observation.     "  Each     finger,"    says 
Krause,*  "  is  supplied  with  two  palmar  and  two  dorsal  nerves, 
which  arc  derived  from  the  priiu'ipal  nerve  trunks  to  the  hand, 
and  run  along  the  radial  and  ulnar  borders  of  the  front  and 
back  of  the  fingers.     The  ]ialniar  are  much   larger  tlian   the 
dorsal  branches;  they  run  along  the  inner  side  of  the  jialmar 
digital  arteries  to  reach  the  ti}»s  of  the  fingers,  and  are  chiefly 

'  KmiiHf  (Carl.  F.  T.),  '  ILukUhicIi  <Ict  monsohliclun  Annloiuio,'  3*  Anfl. 
ITnnnovfr,  1S70,  s.  89G.  See  also  Hcnlc,  '  Iliindbuchdcr  Ncrvenlehre  do8  Mcn- 
Bchcn ;  BrauiiBchwcig,'  1871.  h.  \W. 
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distributed  to  the  palmar  surface.  Opposite  the  first  pha- 
langeal joint  of  each  finger,  however,  a  long  branch  is  given 
off  on  each  side,  which  passes  round  the  edge  of  the  finger  to 
the  back  of  the  second  phalanx,  whilst  opposite  to  the  second 
phalangeal  joint  a  second  smaller  branch  is  given  off  on  each 
side,  which  also  passes  round  the  finger  to  reach  the  back  of 
the  third  phalanx.  These  branches  divide,  without  forming  a 
network,  in  the  skin  of  the  end  of  the  finger  and  in  that 
under  the  nail.  The  dorsal  digital  branches  reach  only  as 
far  as  the  dorsum  of  the  first  phalanges,  where  they  form  loops 
with  the  palmar  branches,  and  it  is  only  the  branches  which 
are  distributed  to  the  thumb  alone  that  reach  to  the  ungual 
phalanx  "  (Fig.  3).  ° 

Fig.  3. 


Fig.  3  (aft.r  Krauso).    Distribution  of  the  Sensory  Nerves  ou  the  back  of  tho 
nand:  r,  radial;  ui,  medium;  and  u,  ulnar  nerve. 

It  is  now  fully  proved  that  when  a  nerve  is  dividtnl,  the 
fibres  of  the  perii)horal  portion  undergo  rapid  degeneration 
and  lose  their  functional  capacity.  It  might  then-fore  be 
expected  that  when  a  sensory  nervo  is  divided,  the  portion  of 
skin  to  which  it  is  distributed  u.uil.i  become  completely 
ana'sthetic.  But  tho  exporimeuts  of  Arl..ing  an.l  Tripier'  on 
dogs  and  cats,  have  shown  that  iu  these  animals  the  ana'sthesia 
caused  by  section  of  u  nerve  by  no  means  corresponds  iu 
extent  to  its  area  of  distribution.  With  n-anl  to  ih.'  degr,>o 
■  ArloiuK  .t  L...n  Trij.ier  "  l;....h..n-h..H  M.r  la  »..Ms,b,l.t..  .!..  t.-Kun....^-  ot 
l.H  n..rlH  .h,  la  ma.n.  'Ar.iuv.  do  phymol.  uormule  ot  i.aUu.K.gi.iue,' torn  ii 
I'uilH,  18(W,  1)1).  y;{  ^,i  307.  *  b   i  '^.   i>        ». 
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of  ancTstliesia  caused  by  section  of  a  cutaneous  nerve,  these 
experimenters  found  that  section  of  one  of  the  four  nerve 
branches  by  which  a  digit  of  the  dog  or  the  cat  is  supplied, 
causes  no  recognisable  diminution  of  its  cutaneous  sensibility, 
and  that  even  section  of  two  causes  only  slight  general  dimi- 
nution of  sensibility.  Section  of  three  branches,  however, 
causes  a  very  decided  diminution  of  cutaneous  sensibility,  but 
complete  ana3Sthesia  is  only  established  when  all  four  branches 
are  divided.  Again,  they  found  that  on  the  fifth  digit  of  the  dog, 
which  is  supplied  by  branches  from  both  the  ulnar  and  radial 
nerves,  partial  anaesthesia  only  is  caused  by  section  of  one 
or  other  of  these  nerves,  but  complete  antesthesia  is  caused 
by  section  of  both  nerves.  In  the  cat,  the  fifth  digit  is 
supplied  by  branches  of  the  ulnar  nerve  only,  and  conse- 
quently section  of  this  nerve  renders  it  completely  anaesthetic. 
It  is  needless  to  enter  into  the  details  of  these  experiments ; 
the  general  conclusion  arrived  at  may  be  expressed  by  saying 
that  when  the  four  nerves  of  a  digit  are  supplied  from  one 
only  of  the  three  nerves — the  ulnar,  the  radial,  and  the 
median — which  supply  the  skin  of  the  paw,  section  of  that 
nerve  will  render  it  completely  anaesthetic  ;  and  when  a  digit 
is  supplied  from  two  nerves,  both,  and  from  three  nerves,  all 
three,  must  be  divided  before  complete  anaesthesia  is  esta- 
blished. This  want  of  functional  independence  of  the  cutaneous 
nerves  is  easily  explained  by  the  free  anjistomosis  which  is 
known  to  take  place,  first,  between  branches  of  diflferent  nerves 
of  considerable  size,  and  second,  between  these  nerves  in  the 
terminal  networks  described  by  Jacubowitsch  and  Beale. 
Arloin"'  and  Tripier  have  described  a  third  method,  by  means 
of  which  nerve  fibres  from  one  nerve  district  may  be  dis- 
tributed to  another  and  far  distant  territory.  After  division  of 
one  of  the  branches  of  the  median  nerve  of  the  dog  or  cat,  for 
instance,  they  found  that  the  animal  gave  nianif(\'^t  evidence 
of  pain  when  the  peripheral  portion  of  the  divided  branch  was 
pinched,  and  even  division  of  the  whole  nerve  did  not  entirely 
prevent  these  manifestations  of  sensibility.  The  peripheral 
T)ortion  of  the  divided  branch  was  cut  out  and  examined 
microscopically  a  few  days  after  the  section,  and  it  was  found 
that,  although   by   far  tiie  greater  number  of  the  fibres  were 
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degenerated,  yet  a  few  of  them  had  remained  healthy.  A 
portion  of  the  proximal  end  of  the  divided  nerve  was  also 
examined  microscopically,  and  a  few  degenerated  fibres  were 
discovered  amongst  a  large  number  of  healthy  ones.  From 
these  observations,  the  authors  conclude  that  the  few  fibres 
which  remained  healthy  in  the  peripheral  portion  of  the  nerve 
still  retained  their  connection  with  their  trophic  centres,  while 
the  few  which  were  degenerated  in  the  proximal  portion  were 
severed  from  their  centres.  As  the  trophic  centres  of  these 
fibres  must  have  been  situated  in  the  spinal  ganglia  or  in  the 
grey  matter  of  the  cord,  they  must  have  reached  the  divided 
branch  from  the  peripheral  side  of  the  point  of  section,  and 
have  been  pursuing  a  centripetal  course,  and  the  authors 
justly  assume  that  these  fibres  conferred  recurrent  sensibility 
upon  the  peripheral  part  of  the  nerve. 

It  is  not  known  how  these  fibres  terminate,  but  Arloing  and 
Tripier  believe  that  they  only  ascend  a  short  distance  in  the 
nerve,  and  it  may  be  assumed  that  they  are  distributed  to 
the  skin  and  thus  take  an  important  part  in  supplying  one 
district  with  nerve-fibres  from  neighbouring  nerve-territories. 

If  we  turn  to  pathological  observation,  it  will  be  seen  that 
in  man  the  extent  of  the  ana)sthesia  caused  by  division  of 
a  cutaneous  nerve,  either  by  surgical  operation  or  injury,  dors 
not  by  any  means  correspond  witli  the  supposed  anatomical 
distribution  of  the  nerve. 

In  two  cases  of  complete  division  of  the  uhiar  iiervo  observed 
by  Lotievant,'  caused  by  a  wound  of  the  wrist,  and  in  which  all 
the  muscles  supi)liuJ  by  the  nerve  were  completely  paralysed  and 
atrophicil,  the  skin  of  the  little  finj^er  and  the  inner  half  of  the 
ring-finger,  on  their  palmar  and  dorsal  aspects,  as  well  as  that 
over  the  hypothcnar  eminence  and  the  corresponding  part  on  the 
l)ack  of  the  liand,  was  more  or  loss  ana'sthetic.  Tlie  least  do"ivo 
of  ann'Mtliesia  was  met  witli  in  a  narrow  bonier  whieli  formed  the 
transition  l)etwoen  the  auiesthetie  and  liealtliy  skin,  and  whieli  is 
indicated  in  V\'^h.  4  ami  5  l)y  a  lii:,lit  degree  of  sliadini;-  (n).  A 
patch  of  skin  (Hi  (ho  l)(inl(^r  of  the  hand  near  tlir  li\[iothonar 
onunence,  and  whicii  is  indicated  in  Fi^s.  4  and  o  liy  tiie  deepi>st 
shading  (a),    was   comidetdy  amesthetic,   but    in    the    remuiniiij;- 

'  Lctioviiul  (I'l.),  ' 'I'niito  doH  hi'cIIuiih  iR'rvciiHi'H.'  I'lirirt,  IS7H.  (_(.>!>!<.  xwiii.) 
|).  70. 
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portion  of  iskin,  ami  wliith  is  indicated  l)y  the  medium  degree  of 
Bhadin«::,  tlie  sensibility  was  only  considerably  diminished. 

lu  this  case  the  extent  of  the  anaesthesia  corresponds  pretty 
acurately  with  the  supposed  anatomical  distribution  of  the 
cutaneous  branches  of  tlie  divided  nerve,  but  although  the 
nerve  was  completely  divided  at  the  wrist,  the  annesthesia  of 
even  the  little  finger,  which  is  supposed  to  be  wholly  innervated 
by  the  ulnar  nerve,  was  incomplete. 


Fir..  4. 


Fig.  5. 


Fi{,'8.  4  and  5  (after  Letie'vant).  a,  Deep  shading,  representing  complete 
anfosthesia;  b,  light  shading,  represents  slight,  and  c,  medium  8ha<ling,  repro- 
seuts  a  inediuni  degree  of  auasstlieaia. 


In  another  case,'  reported  by  the  same  observer,  a  man  aged 
51  years  had  a  wound  of  the  wrist  by  a  fall  ou  a  broken  bottle, 
when  ho  was  only  ton  years  of  age.  A  deep  cicatrix  was  visible 
above  the  wrist,  and  all  the  muscles  of  the  hand  hujiplicd  by  the 
idnar  were  eoinplctely  paralysed  and  atrophied,  but  there  was 
only  a  slight  blunting  of  tho  sensibility  in  the  region  of  distribu- 
tion of  tho  cutaneous  branches  of  the  injured  nerve. 

'  Letie'vant  (E).     Op.  cit.,  Olj8.  xxix.,  p.  73. 
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This  case  appears  to  show  that  the  anaesthesia  caused  by- 
complete  division  of  one  of  the  cutaneous  nerves  of  the 
hand  diminishes  in  intensity  with  the  lapse  of  time,  and  we 
shall  hereafter  find  abundant  evidence  to  show  that  it  becomes 
diminished  in  extent  also,  and  that  the  healthy  territory 
gradually  encroaches  upon  the  affected  district,  so  that  the 
area  of  the  latter  becomes  much  restricted  in  the  course  of  time. 

The  effects  of  division  of  the  median  nerve  on  the  sensibility 
of  the  hand  are  no  less  interesting  and  instructive  than  those 
of  injury  of  the  ulnar. 

Fig.  6. 


Fig.  C  (after  Bcrnliardt),  showing  the  distribution  of  the  anaesthesia  on  the 
back  of  the  fingers  in  a  ease  of  injury  of  the  median  nerve. 

The  case  of  a  man  aged  59  years,  is  repoi-ted  by  Bernhardt,*  who 
sustained  a  fracture  of  the  stjdoid  j^rocess  of  the  ulna,  and  sovoro 
concussion  of  the  left  forearm  and  liauil  tbrougli  a  fall.  During 
the  fuHt  tlireo  wccskw  after  tlie  injury  no  spocial  treatment  was 
adopted,  and  the  ii.iticnt  was  aldi*  to  move  all  the  fingers.  At  the 
end  of  this  time  the  lumd  was  placfd  in  a  plaster-of-Paris  bandage 
which  readied  upwards  as  iar  as  the  middle  of  the  foivarm,  and 
in  whicli  it  was  retained  for  threr  weeks.  Four  months  after  the 
injurv,  tho  jjatient  eanie  for  tlie  first  time  under  the  observation  oi' 
]{ernliardt.     The  wrist-joint  was  then  movealde  in  all  direi-tions, 

'  lliriiliiiidl,  (!M.)  "  Neiirojmtlioh>giM<'ho  Beobachlungen."  '  Arohiv  filr  l'«y- 
cliiiitrin  uiitl  N(  rvciikniiikluilni,'  ltd,  v.,  1S7.'>,  [>.  !)CtH. 
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but  the^  muscles  snpplioil  by  tho  median  nervo  were  fouuJ 
paralysed  and  atrt>})hied,  while  tboso  supplied  by  the  ulnar  nervo 
■were  imaffectod.  On  the  palmar  aspect  of  the  hand  the  sensibility 
of  the  skin  of  the  ball  of  the  thumb  and  the  radial  half  of  the  palm 
was  considerably  diminished,  whilst  that  of  the  thumb,  of  the  index, 
middle,  and  radial  border  of  the  ring  finger  was  greatly  diminished, 
the  loss  of  sensibility  becoming  progressively  greater  from  tho 
basal  to  the  ungual  phalanges.  On  the  dorsal  aspect  the  sensibility 
of  the  skin  of  tho  thumb  and  little  finger  was  intact  over  all  the 
phalanges,  but  was  much  diminished  over  both  borders  of  tho 
middle  and  ungual  phalanges  of  the  index  and  middle  fingere,  ami 
over  tlie  radial  border  of  the  corresponding  phalanges  of  the  ring 
finger  (Fig.  6). 

From  five  cases  of  division  of  the  median  nerve,  carefully 
observed  by  Letievant  ^  he  concluded  that  the  anncsthesia  is 
distributed  over  the  palmar  surfaces  t)f  the  thumb,  index  and 
radial  border  of  the  middle  finger,  the  thenar  eminence,  and 
the  radial  half  of  the  palm,  and  over  the  dorsal  surfaces  of 
the  ungual  and  middle  phalanges  of  the  index  ami  middle 
fingers,  and  occasionally  the  ungual  phalanx  of  the  thumb. 
The  anfesthesia  is  only  partial  excei)t  over  the  palmar 
surface  of  the  whole  of  the  ungual  phalanx  of  the  index 
finger,  and  part  of  the  dorsal  surface  of  the  same  phalanx. 
The  difterent  degrees  of  shading  in  Figs.  7  and  8  are  in- 
tended to  represent  the  varying  degrees  of  anaesthesia,  the  very 
deep  shading  at  a  representing  complete  anjesthesia.  It  has 
already  been  remarked  that  the  area  of  normal  sensibility 
tends  to  encroach  upon  the  anaesthetic  area  with  the  lapse  of 
time ;  and  in  the  following  case,  which  came  under  my  own 
observation,  the  area  of  anaesthesia  resulting  from  division  of 
the  median  was  by  no  means  so  extensive  on  the  dorsum  of  the 
fingers  as  in  the  cases  reported  by  Bernhardt  and  Letievant. 

The  case  was  that  of  a  young  man  who  was  under  tlie  care  of 
my  colleague,  Mr.  llardie,  and  who  had  received  a  dcej)  wound  on 
the  front  of  the  left  forearm  above  tho  wrist,  by  falling  on  tho 
broken  edge  of  a  glass  bottle  nine  months  before  ho  camo  under 
my  observation.  The  lower  parts  of  tho  anterior  surface  of  tho 
left  forearm  presented  a  deep  cicatrix  which  ran  obliquely 
across   the  limb,  and  to  which  tho  tendons  of  tho  long  flexors 

'  Letievant,  op.  cit.,  p.  11. 
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of  the  fingers  were  adherent.  The  thenar  and  hypothenar 
eminences  were  flattened,  and  the  hand  was  distorted  into  the 
"  claw  "  form,  which  is  bo  characteristic  of  division  of  the  ulnar 
and  median  nerves.  All  the  intrinsic  muscles  of  the  hand  failed  to 
re-act  to  either  a  strong  faradic  or  a  galvanic  current,  and  it  may 
consequently  be  concluded  that  no  union  had  taken  place  in 
either  the  median  or  ulnar  nerves.  The  distribution  of  the 
anaesthesia  is  shown  in  Figs.  9  and  10,  but  I  much  regret  that  the 
careful  notes  which  were  taken  at  the  time  have  been  mislaid,  so 

Fig.  8. 


Piga.  7  mid  8  (iiftcr  Lelieviuit).  Kiulial  Ixinlcr  iiiid  di^rsiil  nspoct  of  the  hand 
eliowiug  lh<!  (listiil)iitioii  of  iniffstlicsiu  in  u  case  of  division  of  the  median  m-rvi'. 
A,  Uecp  bliuding  ii'pro.sonting  more  or  leas  comjdete  nuajathesiu;  it,  e,  and  ii, 
light  Mhiiding,  and  c,  medium  nhadiug,  reproaouliug  a  slight  and  medium  degree 

of  anM'HllicMia  rcsiicctivcly. 

tli;iL  I  am  iinalild  (i>  luaUo  any  vt-ry  poKitivi"  assertions  witli  regard 
to  tlif  tliiiiimitinii  (if  tlm  varinUH  fonus  of  siMiKiliilit v.  Tlio 
diagiaiiiH  wliit^h  wcit)  taken  at  tlui  tiiiK«,  may  ho  ndii'd  upiin  to 
represeiil  accurately  tlio  t'xti'ut  of  the  ana'Ntlietii-  area,  and  the 
varying  degruu.s  of  tlie  sliading  alno  ri»|ireHeiit  in  a  general  wav 
tlie  dilfercnt  degrees  of  aiiiestliesia  which  whm  jtreseiit. 
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A  very  important  case  is  reported  by  Dr.  Weir  Mitchell,*  in 
whicli  a  portion  of  the  inu8Culo-8i)iral  and  median  nerves  wore 
excised,  at  different  times,  for  the  relief  of  intense  brachial 
neuralgia  in  a  lady.  Towards  the  end  of  1871  Dr.  Sapoliui, 
surgeon  to  the  King  of  Italy,  removed  an  incli  of  the  musculo- 
spiral  nerve  in  the  upper  arm.  The  j>atient  was  astonished  at  the 
slight  diminution  of  tactile  sensibility  which  had  followed  the 
operation,  but  the  relief  obtained  was  only  of  short  duration, 
inasmuch  as  the  pain  recurred  eight  days  afterwards.  The 
extensor  muscles  remained  paralysed  for  some  time,  but  motor 
power  gradually  returned  in  them  about  six  months  after  the 
nei"S"e  was  divided,  and  two  years  after  the  operation,  voluntary 
power   over   the  extensors  was   scarcely  impaired.     The  sensory 


Fig.  9. 


Fig.  10. 


Fips.  9  and  10.  Dorsal  and  Palmar  aspects  of  tlio  Hand,  showinp  the  distribu- 
tiiin  of  nnnostlicsia  in  n  ra.sc  of  division  of  the  ulnar  and  niodian  nerves.  Tho 
different  degrees  of  shading  show  in  a  general  manner  the  degrees  of  anicsthesia 
present. 

disorders  present  thirteen  months  after  tho  operation,  when  the 
lady  first  came  under  Dr.  Mitchell's  care,  are  tlius  descril)ed  :  ' 
"  The  radial  and  median  sensation  in  tho  arm  is  normal,  as  well  as 
that  of  tho  musculo-cutaneous  nerve.     In  the  radial  area  in  tho 

•  Mitelull  (S.  Weir).     "Trauinaiie   nenralpia;    Section   of  Median    Nerve." 
•The  Ainerifiin  Journal  of  the  Medical  Sciences,'  vol.  ii.,  1874,  p.  17. 
»  Mitchell.     Loc.  cit.,  ji.  lit. 
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back  of  the  thumb  and  first  and  second  fingers,  touch  is  referred 
correctly,  and  is  everywhere  felt :  but  throughout  this  region  every 
touch  is  felt  as  both  touch  and  pain.  In  a  less  degree  this  is  true 
of  certain  parts  of  the  whole  arm,  and  most  notably  of  parts  just 
around  the  scene  of  the  operations  on  the  musculo-spiral.  The 
ulnar  territory  is  in  all  respects  healthy  by  compass  point. 
The  sensitiveness  of  the  thenar  eminence  is  not  acute,  but 
increases  as  we  approach  the  index-finger.  The  hyperalgesia  is 
exquisite  in  the  face  of  the  second  finger,  and.  the  radial  side  of 
the  third  finger ;  on  the  face  of  the  thumb  and  the  palm ;  over 
the  first  joint  of  the  index.  In  these  regions  touch  is  so  much 
more  distinctly  felt  as  pain  that  the  degree  of  health  of  the  power 


Fig.  11. 


Fig.  12. 


%A'-'  \i 


\  KM. 


Fip^B.   11  and  12  (after  Mitchell).     Dorsal  and  Palmar  aspects  of  tlio  Ilati.l 
respectively ;  o,  pain  and  touch  lost ;  B,  touch  lost ;  u',  touch  slightly  hssiiu'tl. 

of  touch  cannot  lio  thoroughly  studied."  It  is  manifest  from  this 
description  that  not  much  auiosthosia  had  romaincMl  as  t\w  result 
of  this  (jjiisration,  and  tlie  return  of  motor  i)o\vor  in  tlio  oxtonsoi*s 
rciiidertid  it  jiroliiible  that  union  had  taken  place  between  the  ends 
of  tlie  divided  nerve.  In  IHT.'J,  fifti^een  months  after  the  first 
operation,  tliree-cjuarti-iH  of  an  iiuli  of  tlu^  median  was,  in 
a(!eordance  with  Dr.  Mitchidrs  ailvict<,  fxclKinl  by  Dr.  Hiiiiton, 
and  in  onhr  lo  |U(  vent.  iiMinion  tiie  h)W(i-  tnil  of  tlie  nerve  wjih 
doiiltli'd  ii|)on  itsrir.  Tho  (11^1  lilmt ion  of  llic  aiuoNthesia  ti>  pain 
and  toutih  observed  at  llio  tiul  <>['  tw..  ufeks  is  shown   in   Figs.  11 
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and  12.  When  the  patient  was  examined  nine  montlis  after 
the  operation  tlie  area  of  anrrsthcsia  had  heconio  consideralily 
diminislied  on  the  palm,  but  remained  nearly  tlio  same  on  the 
dorsal  aspect  of  the  hand.  After  a  time  the  pain  returned  in  the 
territory  of  the  musculo-spiral  norvo,  and  Dr.  Brinton,  still  acting 
under  Dr.  Mitchell's  advice,  removed  nearly  three  inches  of  the 
nerve  on  a  level  with  Dr.  Sapolini's  operation,  which  had  been 
performed  two  years  and  seven  months  previously. 


Fig.  13. 


Fio.  14. 


Fips.  13  nnrl  14  (nftor  Mitoholl\  Dorsal  nnd  Palmar  aspects  of  the  Hand. 
The  lipht  sliadinp;  indicates  the  area  in  wliicli  tactile  sensibility  was  diniiniahcd  ; 
the  deep  sliadinfic  the  area  in  which  it  was  lost.  Tlie  marks  (>  O  indicate 
the  appreciation  of  »e])arate  points.  A  sintrle  (  V  )  "inrk  indicates  that  the  points 
are  not  felt  as  separate.  The  absence  of  the  (  V  )  '""rk  indicates  coniplcto  loss 
of  tactile  sensibility,     n,  a  small  area  in  which  there  is  Jiyperalgesia  of  the  akin. 

Tho  condition  of  the  sensibility  on  the  dorsal  and  palmar 
ft.spects  of  the  hand,  four  weeks  after  the  operation,  is  repre- 
sented in  Fips.  13  and  14  respectively.  A  small  spot  of  liyper- 
alfjjcsia  (Fi<2^.  11,  ii)  was  observed  on  the  thenar  eniinonce  for 
which  it  is  dillicult  to  find  an  adequate  explanation.  The 
precautions   taken   to  prevent  reunion  of  the  median,   taken 


>  Mitchell  (S.  Weir).      "Neurotomy. 
Sciences,'  vol.  i.,  ISTH,  p.  322. 
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along  with  the  fact  that  the  muscles  supplied  by  it  below  the 
point  of  division  remained  permanently  paralysed,  renders  it 
extremely  unlikely  that  its  ends  had 
become  united,  and  no  one  can  believe 
that  the  musculo-spiral  nerve  had 
become  united  four  weeks  after  three 
inches  of  it  had  been  excised,  and 
consequently  the  terminal  branches  of 
the  ulnar,  and  a  few  filaments  from 
the  internal  cutaneous  and  musculo- 
cutaneous nerves  had  sufficed  in  this 
case  to  bestow  sensibility  upon  the 
whole  of  the  palmar  and  dorsal  aspects 
of  the  hand  with  the  exception  of  the 
comparatively  small  areas  which  are 
shaded  in  Figs.  13  and  14.  The  areas 
which  are  most  deeply  shaded  in  the 
figures,  represent  the  regions  of 
greatest  anaesthesia,  but  even  in  these 
sensation  was  not  entirely  abolished, 
as  the  prick  of  a  needle  was  still  felt. 

The  disorders  of  sensibility  caused 
by  division  of  the  musculo-spiral  nerve 
arc  well  illustrated  in  the  case  of  a 
young  soldier  reported  by  Letievant,' 
who  had  the  nerve  divided  as  the 
result  of  a  wound  by  a  poignard  in 
the  inferior  and  internal  aspect  of  the 
forearm. 


Tlic  (liHtril)nti()n  of  the  anJVKtliCHia  on 
tlio  IkicIc  of  tlic  ibruana  and  haiul,  two 
ami  a  half  years  after  the  "'j^ny  is  re^)ro- 
Heiited  in  Fig.  15. 

Tlie  ]iin;lieHt  do<;roo  of  aniestliesia  was 
1(11111(1  ill  a  jiatch  of  skin  over  tlie  l);uk 
di'  the  hand,  and  first  jihalanx  of  liio 
tliiiiuli,   and    its    i(|ireHented   liy   the   di'i'p  shadinjj;  (Fi^';.  K'>,  a).     A 


Fig.  15  (after  Letievant). 
Showing  the  distribution 
of  the  anresthoeia  in  a  case 
of  division  of  the  nnisculo- 
spiral  nerve  in  tlio  nrni. 
A,  Di-iply  shaded,  to  show 
the  area  of  greattst  lina^s- 
thesiii  ;  ii,  shaded  in  a 
niodiniu  degree,  to  sliow  tliu 
uriMi  of  piirtial  aniewtlu  win  ; 
V,  faintly  siiaiUd,  to  slmw 
the  area  of  slight  aiwes- 
thesia. 


'   I^etiivaiit  (K.)     i\>.  «il.  (()1>h.  xxxix.)  p.  M. 
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slighter  degree  of  anaesthesia,  represented  liy  the  medium  shading 
in  Fig.  15,  B,  was  ohserved  over  the  dorsum  of  the  ungual  phalanx 
of  tlie  thiiml),  and  the  back  of  all  the  fingers  including  the  little 
finger,  which  is  supposed  to  be  innervated  by  the  ulnar  nerve.  A 
still  slighter  degree  of  auajsthesia,  represented  by  the  light  shading 
(Fig.  15,  c),  was  found  on  the  back  of  the  forearm  in  the  area  of 
distribution  of  the  external  cutaneous  branch  of  the  mtisculo- 
spiral  nerve. 

The  anaesthesia  is  widely  distributed  in  this  case  over  the 
back  of  the  band  and  fingers,  and  oilers  in  that  resj)ect  a 
marked  contrast  to  the  very  limited  area  of  ana?sthesia  in  the 
ease  of  resection  of  the  median  and  musculo-spiral  nerves 
reported  by  Dr.  Weir  Mitchell  (Figs.  13  and  14).  Another 
case  of  resection  of  a  portion  of  the  radial  nerve  is  reported  by 
Dr.  IMitchelP  in  which  the  area  of  annesthesia  was  of  equally 
limited  extent  witli  his  first  case,  although  the  localisation  of 
the  affected  skin  differed  considerably  in  the  two  cases. 

Fio.  16. 
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Fip.  16  (nftor  Mitrholl).  Tl>o  dorsal  nspcot  nf  tho  l\nn(l  two  wprkfl  afior 
roHcclion  of  the  rndiul  lurvo.  a  b,  nnd  AC,  tho  KiiKth  of  tho  portion  roniovod. 
Tlio  li^ht  nhadinp  roprosontH  tho  aroa  in  which  tactile  sensibility  was  diminished  ; 
tlio  doop  shudiug  the  urea  in  wiiioh  it  was  lost. 

In  this  second  case,  tw'o  inches  of  tho  radial  nerve  was  excised 
by  Dr.  Ilodgc  in  tho  back  of  the  forearm,  for  tho  relief  of  long 
continued  and  i)ersi8tcnt  jiain  in  the  back  of  the  hand.  In  al)OUt 
six  weeks  the  pain  gradually'  returned,  and  tactile  sensation,  at 
first    lost,   also  gradually  reappeared.     It  was  evident    that   tho 

'  Mitchell  (S.  Weir).     Loc  cit..  p.  328. 
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nerve  had  hecome  reunited,  and  about  ten  months  after  the  first 
operation  three  inches  of  the  nerve  wore  removed,  and  the  end  of 
the  distal  extremity  was  folded  so  as  to  prevent  reunion.  The 
distribution  of  the  anaesthesia  two  weeks  after  the  second  operation 
is  represented  in  Fig.  16. 

When  the  lesion  of  the  musculo-spiral  nerve  is  situated  in 
the  axilla,  as  in  crutch  paralysis,  a  certain  degree  of  anaesthesia 
may  be  discovered  in  the  anterior  aspect  of  the  forearm  in  the 
region  of  distribution  of  the  superior  branches  of  the  external 
cutaneous  nerve,  and  the  internal  cutaneous  branch  of  the 
musculo-spiral,  but  loss  of  sensibility  is  never  a  marked 
feature  of  such  cases.  Division  of  the  musculo-cutaneous 
nerve  gives  rise  to  partial  anaesthesia  along  the  radial  border 
of  the  forearm,  but  excision  or  division  of  the  circumflex  nerve 
does  not  give  rise  to  any  manifest  disorders  of  sensibility. 

Sensory  disorders  in  disease  of  the  roots  of  the  brachial 
Plexus. — Our  data  for  determining  the  respective  connections 
of  the  sensory  nerves  of  the  upper  extremity  with  the  cervical 
portion  of  the  spinal  cord  are  as  yet  very  scanty.  In  the 
following  case  oi  imchy meningitis  eervicalis  at  present  under  my 
care  in  the  Barnes  Convalescent  Hospital,  Cheadle,  and  in 
which  the  lesion  is  situated,  as  we  shall  find  reason  to  believe, 
at  the  junction  of  the  cervical  and  dorsal  regions  of  the  cord, 
the  distribution  of  the  anaesthesia  in  the  ujjper  extremities 
is  very  instructive. 

Edward  D ,  aged  30  years,  was  admitted  into  the  Manchester 

Royal  Infirmary  on  October  10th,  1882,  under  tlie  care  of  Dr.  Eoss. 

The  patient  has  always  enjoyed  good  health ;  and,  with  the 
exception  of  an  a])scess  of  the  testicle  from  which  lie  suffered  two 
years  ago,  and  wliich  tnjulded  him  for  about  five  weeks,  he  has  not 
liad  any  illncsH  Avorth  mentioning  \\\)  to  tlie  date  of  the  present 
attack.  The  patient  has  led  an  unsteady  life ;  ho  has  many  times 
slept,  whilst  in  a  state  of  intoxication,  on  the  pavement,  and  has 
frcfpiently  gone  to  work  during  the  day  without  changing  his 
clothes,  altlitJiigh  ho  had  l)een  dreiiclied  on  the  previous  night, 
ilis  occui)ati(m  is  that  of  a  dyer,  l)ut  no  evidence  of  chronic 
niclaliic!  poisoning  can  be  discovt^rcd.  He  has  not  had  syphiliw,  and 
no  lifidditiiiy  idudciicy  to  any  parlicidar  diHcasc  can  ln>  found 
iVoin  liis  family  histoiy.  Aliout  five  niontiis  ago  Ui^  lu>g,iii  to 
huH'cr  foi'  the  first  time  from  iniin  between   the  shouMcrs,  and  at 

VOL.    VII.  F 


(j6         "DISTRIBUTION   OF   ANAESTHESIA   IN   DISEASE  OF 

tho  back  of  the  neck,  which  was  much  increased  by  coughing,  and 
by  movement.     The  pain  grachially  increased  in  intensity  until 
it  became  abnost  unbearable  ;  it  was  "  stabbing  "  in  character,  and 
BO  mucli  worse  at  night,  and  in  tlic  early  morning,  that  he  liad  t^ 
pass  many  sleepless  nights.     The  patient  had  the  full  use  of  his 
limbs  and  did  not  feel  pain  or  anj'  abnormal  sensation  in  them  until 
about  five  weeks  ago.     At  that  time  ho  felt  "  prickling  "  sensations 
in  his  feet;  these  gradually  travelled  upwards  until  at  tho  end  of 
eight   or  ton  days,  they  were    felt   over   tho  whole  of  the  lower 
extremities  and  body,  up  to  tho  level  of  the  first  ribs,  as  well  as 
do^vn   tho   inner   lx)rder8   of  tho   arms,  forearms,  and   the   inner 
halves  of  the  hands.     A  fooling  of  niimbness   soon  followed  tho 
prickling   sensations ;    this   feeling   also  began   in    tho    feet   and 
travelled  upwards  until,  at  the  end  of  another  eight  or  ten  days, 
all  the  parts  in  which  tho  prickling  sensations  were  previously 
felt  had   become  numb  and  insensible  to   pinching.     The   numb 
feeling  was  accompanied  by  a  gradual  loss  of  power  of  the  lower 
extremities,  so  that  the  ]nitient  was  soon  unable  to  walk,  aiid  ho 
likewise  observ^ed  that  his  grasp  was  feeble.     He  was  also  troubled 
with   a  severe   pain   in   the   form   of  a  belt  passing   round  the 
abdomen,  and  with  jerkings  of  the  lower  extremities,  the  latter 
being  most  trcmblesome  at  night. 

Present  Conrlifion. — The  patient  lies  on  his  back  in  bed  in  a  helpless 

condition.     The  lower  extremities  are  completely  paralysed,  passive 

movements  of  them  provoke  muscular  tension,  the  cutaneous  reflexes 

are  increased,  the  patellar-tendon  reactions  are  exaggerated,  ankle 

clonus   can    be  readily  elicited   on  both  sides,  and   the  electrical 

reactions  of  tho  paralysed   muscles  are  normal.     The  patient  is 

unable  to  close  either  hand,  and  when  he  endeavours  to  grasp  an 

object,  the  hand  becomes  hj'peroxtended  at  the  ^vrist,  so  that  it  is 

nearly  at  right  angles  to  tho  forearm  ;  the  first  phalanges  are  at 

the  same  time   extended  upon    the   metacarpal    bones,  while  the 

second  phalanges  are  flexed  upon  the  first,  and  the  first  upon  tho 

second.      Tho    metacarpal  bone  of  tho   thumb    is   abducted   and 

drawn    backwards,  so   that   it   is   almost  upon  a    level  with    the 

metacarjial  l)ones  of  the  fingers,  and  tho  ])halangos  are  extendotl 

upon  one  another,  and  upon  the  metacarpal  bone,     Tho   thenar 

and  hyi>othenar  eminences  aro  flattened,  tho  metacarpal  bone  of 

the  index  finger  can  bo  felt  immediately  under  the  skin,  owing  to 

tho  wasting  of  the  abductor  indicis,  and  when  tho  mass  of  tissue 

which  in  health  lies  between  tlie  metacarpal  bones  of  the  thumb 

and  index   finger  is  grasi)ed  l>etween  tho  finger  and  thumb,  it  is 

felt  to  consist  of  scarcely  anything  more  than  a  fold  of  skin,  owing 

to  the  wasting  of  the  .•il>dM(tor  )>olHcis.  and  llic  flexor  brevis  jtoUicis. 
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Tho  small  muscles  of  the  hands  contract  to  a  strong  faradic 
current :  they  contract  to  the  galvanic  current  with  twenty-five 
cells  Leclanche  on  negative  closure,  and  with  thirty  cells  on  positive 
closure.  There  is  incomplete  anaesthesia  of  the  skin  of  the  lower 
extremities  and  trunk  uji  to  the  level  of  the  first  rib,  and  the 
anaesthetic  and  sensitive  areas  merge  into  one  another  without 
being  separated  by  a  band  of  hypera^sthesia.  The  sense  of  tempera- 
ture is  almost  entirely  lost  over  the  lower  extremities  and  trunk,  and 
two  points  have,  on  an  average,  to  be  removed  four  inches  from  each 
other  before  they  are  recognised  as  separate.  The  sense  of  pain 
as  tested  by  pricking  with  a  pin  is  not  much  diminished,  but  on 
pinching  a  fold  of  skin,  the  patient  states  that  it  feels  numb  ;  there 
is  no  perceptible  retardation  of  sensibilitj',  touch  is  localised 
fairly  well,  and  the  muscular  sensibility  is  normal.  The  inner 
surfiices  of  the  arm  and  forearm,  and  the  inner  half  of  the  dorsal 
and  palmar  aspects  of  the  hand  and  two  and  a  half  fingers,  are  also 
incompletelj''  ansesthetic  on  both  sides  (Fig.  17).  In  these  regions 
the  patient  can  feel  the  prick  of  a  pin  fairly  well,  but  he  can  bear 
strong  pinching  of  the  skin  without  giving  evidence  of  pain.  He 
cannot  localise  touch  well  in  the  anaesthetic  areas,  and  two  points 
have  to  be  separated  four  inches  before  ihey  are  recognised  as 
separate.  The  ordinary  breathing  of  the  patient  is  diaphragmatic, 
l)ut  he  can  still  elevate  the  ribs  by  a  voluntary  effort,  and  the 
intercostal  muscles  are  then  seen  to  act.  He  has  to  strain  a  good 
deal  before  he  urinates,  but  he  has  had  no  retention.  The  bowels 
are  somewhat  constipated.  The  pupils  are  widely  dilated,  but  they 
react  fairly  well  to  light  and  accommodation.  The  optic  discs  are 
normal.     All  the  internal  organs  are  healthy. 

Ajiril  11th,  1883. — The  patient  still  lies  on  his  back  in  bed, 
without  having  undergone  much  change  since  last  report,  although 
his  general  condition  has  on  the  whole  improved.  The  right 
pupil  is  now  considerably  more  contracted  than  tho  left,  and  the 
palpebi-al  aperture  is  decidedly  narrower  on  tlie  right  than  on  the 
left  side. 

Dec.  lith,  1883. — The  patient's  health  had  imjirovod  so  mueli 
tliat  ho  was  transferred  to  tho  Chcadlo  Convalescent  IIosi>ital, 
aliiiiit  tlio  middle  of  October  last,  and  since  that  time  a  still  further 
improveinciit  has  taken  j)la('e.  The  ana'sthcsia  has  almost  entirely 
disuppeared  ;  the  suiall  luus(  les  of  the  hand  have  iK-iHiine  plumper; 
tlio  patient's  grasp  is  good  ;  and  he  can  move  his  legs  freely  in  bod, 
altliough  niuHi-nlar  tension  ean  still  bo  provoked  by  piissive  movc- 
nientsof  them,  and  the  tendon  reactions  are  somewhat  i«.\aggenitod. 
riic  pupils  are  now  e(]nal,  and  there  is  no  dilferi'iiee  in  the  ni/e  of 
the    iialpelual  (issures.     The  i>atii*nt   ean    niist<  himself  in  K'd  and 
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sit  up,  iVit  is  yet  unable  to  walk  without  Buppoit.  There  is  no 
prominence  or  thickening  of  the  spinous  processes  of  any  of  tho 
vertebra-,  and  no  tenderness  on  percussion  of  any  part  of  the 
vertebral  column. 


Fig.  17. 


Fio.  18. 


Fig.  17.  The  ehadod  portion  shows  tlio  dialributionof  tho  anrcstliosin  in  ft  onso 
of  cervical  pachymeninpitis,  of  which  tho  h'sion  was  situated  on  a  hnol  with  tho 
ciphth  cervical  and  first  and  second  dorsal  nerves. 

Fig.  18.  The  sliaded  portion  shows  tlio  distrihntion  of  tho  anrcstliesia  in  a  Cjiso 
of  lijeniatoniyolia,  in  which  the  upper  limit  of  the  lesion  was  on  a  level  with  the 
eighth  cervical  ncrvo. 

In  this  case,  each,  hand  nsgnmod  tho  peculiar  claw-like  form 
dcscribofl  hy  Cliarcot'  as  occurrinp^  in  cervical  pachymeningitis 
\\\u'.n  the  lesion  is  situated  opposite  the  last  cervical  and  iirst 
dorsal  vertebra,  and  \\u-  distribution  of  the  niolur  p.-iralysis  as 

•  Rco  Charcot  (J.  M.),  '  l.ci^ons  sur  Irs  nialadiesdu  syHHiiie  ncrvotix,'  tonic  ii. 
)H77.  p.  2:.i. 
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well  as  the  oculo-pupillary  phenomena  present  in  this  case 
sufficiently  indicated  that  the  lesion  was  situated  on  a 
level  with  the  junction  of  the  cervical  and  dorsal  regions  of 
the  cord. 

The  portion  of  skin  which  was  anaesthetic  in  each  upper 
extremity  is  supplied  by  the  intercosto-humeral,  the  nerve  of 
Wrisberg  or  small  internal  cutaneous,  the  internal  cutaneous, 
and  the  sensory  branches  of  the  ulnar  nerve.  It  is  known 
from  dissections  that  these  nerves  are  derived  from  the  eighth 
cervical,  and  first  and  second  dorsal  nerves,  and  these  are 
the  roots  of  the  plexus  which  we  would  expect  to  have  been 
involved  in  disease  from  the  position  of  the  lesion.  It  is 
scarcely  necessary  to  add  that  the  anaesthesia  of  the  trunk 
and  lower  extremities  were,  in  this  case,  caused  by  disease  of 
the  sensory  conducting  paths.  In  a  case  of  haematomyelia 
recorded  by  myself,^  the  chief  lesion  was  situated  in  the  rio-ht 
lateral  half  of  the  spinal  cord,  and  from  the  character  of  the 
motor,  sensory  and  oculo-pupillary  symptoms  present  it  must 
have  extended  from  the  level  of  the  ninth  dorsal  up  to  that 
of  the  eighth  cervical  nerve  inclusive.  The  distribution  of 
the  anaesthesia  is  shown  in  Fig.  18,  The  anaesthesia  of  the 
inner  half  of  the  cutaneous  surface  of  the  upper  extremity  and 
of  the  belt  which  encircles  the  half  of  the  thorax  on  the  riirht 
side  is  to  be  explained  by  supposing  that  the  haemorrhage  had 
destroyed  on  that  side,  either  partially  or  wholly,  the  posterior 
grey  horns  on  a  level  with  the  eighth  cervical  and  upper  nine 
dorsal  nerves.  The  anaesthesia  of  the  half  of  the  trunk  and  lower 
extremity  on  the  left  side  was  doubtless  caused  by  injury  of 
the  sensory  conducting  paths  in  their  way  through  the  cortl 
after  crossing  over  to  the  right  side.  If  these  cases  do  not 
teach  us  anything  very  new,  they  at  least  confirm  the  know- 
ledge already  ac([uiri;d  hum  dissections  of  the  braehial  plexus 
and  (!X|»eriiiieiit,s  on  animals,  ami  they  servi'  to  illustrate  in  a 
striking  niaiiucr  llie  (lislriluitioii  of  tiic  aua'sthesia  caused  by 
disease  of  the  inreiior  mol.s  of  the  luachial  iijexus  and  the 
second  dorsal  nerve. 

In    Older     to    determine    the     disliibution     of    the    sensory 
disorders    caused    l»y    disease    of   the     superior     roots    of    the 
'   KoH.i  (.1),  •'lilt   I'nulilioii.r,'  Sijit.  ISSU,  i    172. 
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brachial  plexus,  we  naturally  turn  to  the  cases  of  combined 
paralysis  of  the  deltoid,  biceps,  braehialis  anticus,  and 
supinator  longus  muscles  first  described  by  Erb,^  and  in 
which  the  lesion  is  most  probably  localised  in  the  root 
derived  from  the  fifth  cervical  nerve.  In  these  cases  patients 
have  complained  of  formication  and  numbness  in  the  outer 
surface  of  the  arm  and  forearm,  as  well  as  in  the  thumb  and 
index  finger,^  but  the  sensory  disorders  are  never  prominent 
and  soon  disappear.  It  would,  therefore,  appear  that  the  fifth 
root  of  the  brachial  plexus  supplies  sensory  fibres  to  the 
external  cutaneous  and  radial  branches  of  the  musoulo-spiral, 
as  well  as  to  the  musculo-cutaneous  and  probably  also  tho 
median  nerves,  but  the  absence  of  ana}sthesia  and  the  rapid 
disappearance  of  the  paraisthesia)  in  the  area  of  distribution  of 
these  nerves  seem  to  indicate,  that  all  of  them  receive  sensory 
fibres  from  other  roots  of  the  plexus  as  well. 

The  following  case  of  rupture  of  the  brachial  plexus,  which 
was  kindly  sent  to  mo  by  my  friend  Dr.  Cowan,  of  Newchurch, 
may  be  ^\orth  reporting  here,  inasmuch  as  it  will  serve  to 
illustrate  the  sensory  disorders  which  arc  caused  by  rupture 
of  all  the  roots  of  the  brachial  plexus  with  the  exception  of 
the  communicating  branch  from  the  fourth  nerve. 

J.  F.,  aged  17  years,  entered  tho  Manchester  Eoyal  Infirmary 
on  December  2ncl,  1882,  under  tho  care  of  Dr.  Koss. 

IIo  never  hud  any  serious  illness  until  six  montlis  before 
admission.  AVorkiiig  in  a  cuttoii-mill,  Ids  loft  arm  was  caught 
between  tho  strap  and  a  revolving  wheel.  IIo  was  lifted  from  tho 
ground  and  carried  round  by  the  wlieol,  until  he  fell  on  tho 
opposite  side.  IIo  was  at  first  stunned  by  tlio  fall,  but  on 
recovering  he  felt  as  if  his  right  arm  were  ileail ;  and  it  was  found 
to  bo  (piite  powerless,  as  it  has  since  remained. 

Present  Coiulition. — Tlie  patient  is  a  healthy-l(K)king  young  man, 
fairly  well  built  and  free  from  organic  disease  of  tho  internal 
organs.     His  h'ft  arm  hangs  powerless  by  his  sido  when  it  is  not 

'  Erb  (W.),  '  Verhandhinpcn  doB  natiirhistorischon  Voroina  zu  Hoidolborg,' 
1875,  8-  13*^;  t**-*^'  "'*'  Zionisacn's  '  Encyclopa'dia  of  tho  Pruotico  of  Medicine,* 
vol.  xi.,  1876,  J).  5G1. 

«  Poo  IIoodomak<r  (H.  ton  Calo),  "  Udior  clio  von  Krl)  znorst  liosoliriolH-no 
coml'inirto  Lahmnnj^Hforin,  sm  dor  ohoren  Kxtrcinilat."  'Aroliiv  fiir  reyobiatric 
uud  Ncrvonkrankheitcn,'  B.  ix..  ls7'.i,  8.  T.iii. 
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held  in  a  sling.  All  the  muscles  of  the  upper  arm,  forearm,  and 
hand  are  completely  paralysed  and  atrophied.  The  circumference 
of  the  left  arm  about  its  middle  is  6  J  inches,  and  of  the  right 
8|-  inches  ;  and  the  circumference  of  the  left  forearm  a  little  below 
the  elbow  is  7  inches,  and  of  the  right  9^  inches.  The  electrical 
reactions  of  all  the  nerves  of  the  brachial  plexus  are  lost.  The 
faradic  contractility  of  the  affected  muscles  is  also  abolished,  but 
the  galvanic  contractility  is  increased,  while  a  stronger  reaction  is 
obtained  from  anodal  than  from  cathodal  closure.  The  latissimus 
dorsi  and  the  lower  two-thirds  of  the  pectoralis  major  muscles  are 
also  paralysed  and  atrophied,  but  the  upper  third  of  the  pectoraHs 
major  and  the  pectoralis  minor  as  well  as  the  internal  and  external 
rotators  of  the  humerus,  are  unaffected.  1'he  serratus  magnus  on 
the  left  side  is  not  paralysed,  but  when  the  paralysed  arm  is  raised 
vertically  by  the  observer  and  fixed  in  that  position,  the  digitations 
of  the  muscle  do  not  become  so  prominent  on  the  left  as  on  the 
right  side  during  deep  inspiration,  and  there  appears  also  to  be  a 
slight  degree  of  relative  wasting  of  the  left  muscle,  but  the 
electrical  reactions  are  normal.  When  the  chest  is  at  rest  after  the 
deepest  expiration,  the  left  half  on  a  level  with  the  nipple  measures 
14  inches  and  the  right  14^  inches ;  whilst  after  the  deepest 
inspii-ation  the  left  measures  1-i^  inches,  and  the  right  1(3^  inches. 
The  patient  can  perform  ceriain  movements  at  the  shoulder  joint 
with  the  muscles  that  remain  active,  which  might  lead  one  to 
suppose,  without  careful  examination,  that  the  deltoid,  triceps, 
and  biceps  possess  a  slight  degree  of  motor  poAver.  By  Icauino-  big 
body  well  to  the  healthy  side  and  somewhat  backwards,  he  can 
raise  the  left  arm  above  the  horizontal  level  in  a  fonvard  direction. 
While  in  this  position  he  can  extend  the  forearm  upon  the  arm  at 
pleasure.  It  is  found,  howevei-,  that  the  arm  is  raised  partly  by  a 
powerful  rotation  of  the  scapula,  during  which  the  inferior  an^-lo 
is  drawn  well  forwards  and  the  superior  external  angle  is  well 
tilted  upwards,  and  partly  by  the  action  of  supra-sjanatus  muscle. 
Professor  Alexander  Ogston  examined  the  patient  along  with  mo 
a  few  days  ago,  and  both  of  \is  were  cunviuced  that  thoro  was  no 
contracti(ju  of  the  deltuid  during  this  movement.  Extension  at 
the  elbow  is  produced  by  a  powerful  outward  rotation  of  the 
humerus  while  the  limb  is  held  horizontally,  this  movement  placing 
the  forearm  in  such  a  position  that  it  becomes  e.\tc>nded  bv  its  own 
weight.  And  again,  when  the  i)atient  jirodiiees  an  inward  rotation 
of  tilt!  hiinienis  the  forearm  bet-onies  Hexed  by  the  action  of  gravity, 
ami  tlie  haml  moves  ttjwartls  ainl  nearly  reaches  tiie  patient's 
moiitli. 

Kvery  I'oiin  of  tseubiliility  is  lust  in  tlu'  .'-kin  oi'   the  haml,  and  in 
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that  of  tho  forcariu,  with  the  exception  of  u  small  portiou  adjoining 
the  elbow  in  its  posterior  and  internal  aspects,  'i'ho  skin  of  tho 
inferior  half  of  tho  anterior  siirfuco  of  tho  arm  is  also  comjiletely 
antvsthetic  ;  but  the  superior  half  of  the  anterior  surface,  the  skin 
of  tho  whole  of  the  external,  posterior,  and  internal  surfaces  of  tho 
arm  is  sensitive  to  tho  prick  of  a  pin,  to  jiinchinf]^,  and  to  touch, 
although  those  portions -of  skin  manifest  a  slight  diminution  in  tho 
appreciation  of  separate  points  as  compared  with  tho  corresponding 


Vio.  19. 


Fio.  20. 


FigB.  19  and  20.  Posterior  ami  autrrior  aspect  of  tho  arm  respectively,  in  ft 
cttso  of  rupture  of  the  Ijnichial  plexus,  tho  shmleil  urea  showiug  the  distribution 
of  (ho  ana-sthesia.  Ity  uu  oversight,  (he  right  arm  is  represented  oa  being 
alVected  instead  of  tho  left. 


parts  of  the  healthy  arm.  St'imratc  points  are  discriminated  on 
the  inner  surfaco  of  the  left  or  diseased  arm  above  the  elbow  at  a 
distance  of  3  mm.,  on  tho  healthy  arm  at  2  mm. ;  on  tho  left  arm 
near  the  axilla  at  (3  mm.,  on  the  right  at  -1  mm.;  on  the  left  arm 
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over  the  shoulder  at  5  mm.,  on  the  right  at  2  mm, ;  on  the 
posterior  surface  of  the  left  forearm  near  the  elbow  at  2^  mm., 
and  on  the  right  at  If  m.  The  distribution  of  the  area  of 
complete  anaesthesia  is  indicated  by  the  shaded  portions  of 
Figs.  19  and  20- 

The  sensitive  area  and  that  of  absolute  anaesthesia  are  separated 
by  a  band  of  about  an  inch  in  vertical  extent,  in  which  pricking 
with  a  pin  and  strong  pinching  are  slightly  felt,  but  on  the  whole, 
the  transition  from  one  region  to  another  is  comparatively  abrupt. 

The  skin  in  the  anaesthetic  area  is  thin  and  smooth ;  the 
affected  extremity  becomes  cold,  and  of  a  dark  blue  colour  on 
exposure ;  and  the  pulse  is  even  more  perceptible  on  the  affected 
than  on  the  healthy  side,  depending  most  probably  upon  a  wasting 
of  the  tissues  on  the  diseased  side,  which  causes  the  artery  to  feel 
as  if  it  lay  almost  immediately  beneath  a  thin  coveiing  of  skin. 

The  left  pupil  is  smaller  than  the  right  in  a  diffused  light,  and 
the  difference  between  them  becomes  greater  when  the  eyes  are 
shaded.  The  left  pupil  is  dilated  to  a  medium,  and  the  right  to 
a  maximum  degree  of  dilatation  by  atropine.  The  palpebral  fissure 
is  decidedly  narrower,  and  the  eye  appears  smaller  on  the  left  than 
on  the  right  side.  The  colour  of  the  face  on  the  two  sides  is  the 
same,  and  the  temperature,  taken  in  the  external  meatus  of  the 
ear,  was  found  on  an  average  of  several  observations  to  be  '8^  Fah. 
higher  on  the  left  than  on  the  right  side  ;  iu  one  observation  the 
temperature  was  slightly  higher  on  the  right  than  on  the  left  side, 
and  in  the  last  oljservation  made  there  was  no  difference  between 
the  two  sides. 

Dec.  10. — A  quarter  of  a  grain  of  j)ilocar})iue  avus  injected  sub- 
cutaneously.  In  a  few  minutes  the  Ijody  was  bathed  in  perspir- 
ation, with  the  exception  of  the  paralysed  arm  which  remained 
quite  dry.  The  left  half  of  tho  face  perspired  almost  as  freely  as 
the  light  half. 

Au(j.  1888. — Througli  the  kindness  of  Dr.  Cuwan,  I  was  enabled 
to  sliuw  the  patient  at  tliu  meeting  of  tho  Jiritish  Medieal  Assoeia- 
tion  at  Liverpool,  where  he  was  examined,  luaongHt  others,  by 
Dr.  Broadbent. 

Ill  tho  case  which  has  just  been  rcjuirtod,  tho  proseuci'  df 
coinploto  paralysis  with  atrophy  of  all  tho  small  luusclrs  t»f 
tho  hand  uiid  i}*^  the  ilcxors  of  tho  (oroann  sliowod  that  tho 
motor  libnfs  of  tlio  inrciior  mots  of  the  luachial  ph-Mis 
woro  nipliinMl,  \\\\\\r  (he  picHcuct?  of  a  siniihir  alVoeliou 
of    tho    (loltoid,    Iticcps,     lnuchialis     uiitieus,    and    supiimlor 
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longus  showed  that  the  motor  libres  of  the  fifth  root  were 
severed,  and  consequently  there  are  no  grounds  for  believ- 
ing that  the  intermediate  roots  derived  from  the  sixth  and 
seventh  nerves  had  escajied,  even  although  it  is  not  accurately 
known  what  muscles  are  paralysed  by  isolated  disease  of  one 
of  those  nerves.  The  absence,  however,  of  paralysis  of  the 
inward  and  outward  rotators  of  the  humerus  would  seem  to 
indicate  tliat  the  motor  fibres  derived  from  the  communicating 
branch  to  the  brachial  plexus  from  the  fourth  nerve  had 
remained  unaffected.  But  if  tlie  motor  fibres  of  the  roots  of 
the  plexus  derived  from  the  fifth,  sixth,  seventh,  and  eighth 
cervical,  and  first  dorsal  nerves  were  completely  ruptured,  it  may 
be  inferred  that  none  of  the  sensory  fibres  of  those  roots  had 
escai)ed,  and  the  absence  of  electrical  reactions  in  the  affected 
muscles  is  totally  opposed  to  the  supposition  that  any  reunion 
had  taken  place.  The  intercosto-humeral  nerve  was  doubtless 
spared,^  and  it  may  be  supposed  to  have  conferred  a  degree  of 
sensibility  on  the  inner  surface  of  the  arm  and  a  small  part  of 
the  inner  surfiice  of  the  forearm  which  was  only  slightly  below 
the  normal  as  tested  by  a  comparison  with  the  corresponding 
parts  of  the  healthy  arm.  The  sensibility  in  the  superior  two- 
thirds  of  the  anterior  surface  of  the  shoulder  and  arm,  and  on 
the  whole  of  the  external  and  posterior  surfaces  of  the  shoulder 
and  arm  as  well  as  a  small  portion  of  the  adjoining  surface 
of  the  forearm  was  only  slightly  diminished  as  compared  with 
corresponding  parts  of  the  healthy  side,  and  sensation  must 
have  been  conferred  on  these  portions  of  skin  by  the  sensory 
fibres  of  the  communicating  branch  of  the  fourth  nerve,  and 
the  sensory  branches  of  the  cervical  i)lexus  which  descend  over 
the  shoulder. 

In  a  case  of  oxei.sion  of  tlic  brachial  ]>le.\U8  by  Ma\iry  and 
Diihring'^  for  the  rolief  of  painful  nenronja  of  skin,  thL'soiisationsof 
pain  and  touch  were  absent,  six  months  after  tlio  operation,  over 
tlic  whole  of  the  skin  of  the  forearm  and  hand  us  well  as  iu  that 
of  the  anterior  aspect  of  the  upper  arm,  as  represented  by  tlic  area 

'  Son  rnf,'ot  (.1.).     'The  Mcdiail  Times  and  Ouzotto,'  Mnrcli  26.  18GI. 

'  Maury  mid  Uiihriiip.  "  Case  of  exscction  of  tlio  l>niohial  plexus  of  nerves 
for  the  relief  of  iiainful  iieurom.'t  of  the  8kin,"  '  Tlic  Aniericau  Journal  of  Iho 
Mill  eul  Scieneen,'  vol.  ii.,  1871,  i>.  '2'.>. 
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included  within  the  lines  a  a,  and  b  h.  Fig.  21.  The  whole  of  the 
posterior,  external,  and  internal  surfaces  of  the  arm  were  sensi- 
tive to  touch,  and  to  the  prick  of  a  needle,  the  sensation  being 
more  acute  in  the  superior  than  the  inferior  part  of  the  arm.  It 
will  be  seen  that  a  rather  larger  portion  of  the  skin  of  the 
anterior  surface  of  the  arm  was  rendered  completely  anaesthetic 
in  this  case,  than  in  my  case  of  rupture  of  the  plexus.  In  excision 
of  a  portion  of  the  plexus,  the  communicating  branch  from  the 
fourth  nerve  would  be  divided,  while  in  rupture  it  is  most 
probably  spared,  and  consequently  in  Maury  and  Duhiing's  case 
what  remained  of  sensibility  in  the  skin  of  the  upper  arm  must 
have  been  conferred  by  the  intercosto-humeral  and  the  descending 
branches  of  the  cervical  plexus  alone. 


Fig.  2L 


Fif,'.  21  (after  Maury  ami  Dulning).  Tho  line  a  a  a,  on  the  outer  surface  of 
till-  arm,  marks  (Ik;  liouixHry  above  ami  outside  of  which  eeusatiou  is  preserved. 
Tlic  (luttcd  line  /;  L,  marks  tho  same  for  the  iuuer  Burfivce  of  the  arm. 

The  only  ciisos  which  I  htive  mentioned  in  this  paper  are 
those  ill  which  one  or  more  of  the  cutrtiieous  nerves  of  the 
brachial  plexus  had  been  completely  divided,  and  in  whicli 
the  permanency  of  paralysis  in  the  ivy;ion  of  distribution  of  tiie 
corresponding  motor  fibres,  or  some  other  circumstance,  had 
shown  that  no  rennion  of  the  divided  emls  couhl  have  taken 
place.  From  these  cases  the  foUowing  conclusions  niav  bo 
drawn. 

1.  That  one  of  the  principal  lu  r\r  liiniks  of  the  brachial 
plexus  may   be    completely   divided    \\ith,»ut    giving    rise  io 
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complete  ana'stliesia  in  any  part  of  the  area  of  distribution  of 
the  sensory  branches  of  the  nerve ;  and  that  when  complete 
ana3sthesia  does  occnr  the  portion  of  skin  affected  is  very 
limited,  and  even  the  area  of  skin  affected  with  partial 
anjesthesia  is  usually  much  less  than  that  of  the  district 
corresponding  to  the  anatomical  distribution  of  the  nerve. 

2.  That,  as  a  general  rule,  the  anitsthcsia  caused  by  division 
of  one  or  more  cutaneous  nerves  tends  to  become  pro- 
gressively less  in  degree  and  extent  with  the  lapse  of  time. 
From  this  it  follows  that  in  division  of  one  or  more  cutaneous 
nerves  the  area  of  normal  sensibility  tends  to  encroach  upon 
the  anaesthetic  district,  so  that  when  one  nerve  (say  the  radial) 
is  divided,  its  area  of  distribution,  when  judged  by  the  extent 
of  the  anaisthesia,  appears  to  be  very  small,  as  in  Fig.  16, 
while  when  it  is  the  only  one  of  the  three  principal  nerves  of 
the  hand  that  is  spared,  its  area  of  distribution,  as  judged  by 
the  extent  of  the  area  of  normal  sensibility,  appears  to  be 
unusually  large,  as  in  Fig.  9. 

3.  That  the  extent,  degree,  and  even  localisation  of  the 
ana\sthesia  caused  by  division  of  any  nerve  dift'er  greatly  in 
difl'ereut  cases,  without  our  being  able  to  discovin*  anything 
in  the  nature  of  the  injury  to  the  nerve  or  in  the  external 
circumstances  of  the  patient  which  would  account  for  these 
differences  (Figs.  15  and  I'i). 

4.  That  the  descriptions  given  by  Krause  and  by  Ilcnle 
of  tlie  anatomical  distribution  of  the  digital  branches,  and 
especially  of  those  derived  from  the  median  nerve,  correspond 
more  accurately  with  the  results  of  pathological  observation 
than  those  usually  given  in  English  anatomical  wrnks. 


ON  SOME  PECULIARITIES  CONNECTED  WITR 
RETINAL  IMAGES. 

BY   SYDNEY   HODGES, 

Associate  of  the  Ttoyal  Academy. 

In  the  '  Nineteenth  Century '  for  October  last,  I  detailed  at 
considerable  length  some  experiments  I  had  been  making  in 
connection  with  the  phenomena  of  after-images.  It  is  not 
desirable  to  repeat  my  description  of  the  experiments  here. 
Those  who  are  interested  in  the  subject  will  have  no  difficulty 
in  referring  to  them  in  the  magazine  in  question.  I  wish, 
however,  to  recapitulate  a  few  main  points,  by  way  of  introduc- 
tion to  some  physiological  facts  w'hich  will  probably  prove  of 
more  immediate  interest  to  the  readers  of  '  Brain.' 

The  main  conclusions  at  which  I  arrived,  after  devotinsf 
several  months  to  careful  experiments,  are  the  following : 

1.  That  the  colour  of  an  after-image  produced  by  gazing 
steadily  at  bright  light  or  a  strongly  illuminated  surface,  such 
as  white  paper  in  sunlight,  is  not  in  any  way  dependent  on 
the  colour  of  the  object  we  look  at,  but  upon  the  amount  of 
light  thrown  on  the  retina ;  either  by  the  greater  or  lesser 
intensity  of  light  in  the  object  itself,  or  by  the  amount  of  time 
during  which  one  looks  at  it. 

2.  That  tlie  succession  of  colours  the  image  undergoes  in 
forming  and  fading  follows  the  order  of  the  colouis  of  the 
solar  spectrum. 

3.  'J'liat  tlie  image  is  intermittent  if  the  exciting  (»bjec-t  is 
looked  at  with  oiu;  eye?  t»"ly,  and  iulcrmittcut  in  cohmr  if  it 
is  looked  ut  Inr  a  ccrtuiii  interval  uilh  one  vyc,  and  then  fur  a 
Hiniihir  interval  with  both. 

These,  brielly  stat(Ml,are  the  main  resnlls  of  niv  el>ser\ati»>ns. 
Witli  reference  to  the  lirst  peinl,!  may  aiM  that  the  best  after- 
images n^'^^  produced   by   phicing  a   half-sheet  of  wliiti'  ni>te- 
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paper  in  sunlight,  and  then  iixing  the  gaze  with  absolute 
steadiness  on  a  small  pencil-mark  in  the  centre.  If  the  sun  is 
shining  briglitly,  and  I  look  at  a  paper  thus  exposed  for  ten 
seconds  and  then  close  and  cover  the  eyes,  I  get  a  blue  after- 
image. If  I  look  for  fifteen  seconds,  I  get  a  green  image.  If 
I  look  for  twenty-five  seconds,  I  get  a  yellow  image ;  but  no 
amount  of  exposure  ever  produces  any  colour  beyond  the  yellow. 
With  reference  to  the  second  point,  if  tlie  eyes  are  kept  closed, 
the  colour  of  the  image  changes  first  to  dull  orange,  then  to 
pink,  then  to  crimson,  then  to  violet,  and,  after  an  interval,  back 
to  blue  ;  thus,  as  I  have  before  observed,  following  the  order  of 
the  colours  of  the  solar  spectrum.  After  the  image  returns  to 
blue,  it  darkens  and  fades  altogether. 

With  regard  to  the  third  point,  namely  the  intermission  of 
the  image  if  looked  at  with  one  eye  only — wliich  fact  seems  to 
be  considered  the  most  valuable  discovery  from  a  physiological 
and  probably  from  a  pathological  point  of  view — I  would 
remark  that  various  experiments  have  led  me  to  the  con- 
clusion that,  under  certain  circumstances,  one  eye,  if  rigidly 
fixed,  is  incapable  of  a  sustained  impression  of  vision.  The 
reasons  among  others,  which  have  induced  this  belief  are  the 
following  : 

If  I  fix  one  eye  on  a  certain  point  in  the  sky — a  small  white 
immovable  cloud  is  the  best  object — and  then  close  and  cover 
the  other  eye  with  the  hand,  in  about  half  a  minute  or  a 
minute,  if  the  eye  is  kept  very  steadily  fixed,  a  dark  cloud 
like  Lond(m  smoke  comes  over  the  point  at  which  I  am  gazing, 
and  entirely  blots  it  out.  After  an  interval  of  a  few  seconds 
the  cloud  reappears,  and  again,  after  aii  interval,  disappears. 

If  I  look  at  a  sheet  of  paper  in  sunlight  witli  one  eye  for 
some  twenty  seconds  and  then  close  and  cover  the  eye,  I  get  a 
coloured  after-image  which  comes  and  goes  at  intervals  of  six 
or  seven  seconds.  This  image,  I  should  remark,  is  not  nearly  so 
vivid  as  tlic  images  formed  by  looking  with  both  eyes,  and  it 
is  much  longer  in  forming. 

If  I  look  at  a  white  object  through  a  glass  of  a  certain 
colour  with  one  eye  and  through  a  glass  of  another  colour  with 
the  other  eye  at  the  same  time,  the  colours  do  not  mingle,  but 
the  objfft  aj>pears  first  of  one  colour  and   then  of  the  other. 
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alternating  at  intervals  of  a  few  seconds.  This  last  experiment 
has  been  dealt  with  at  some  length  by  Helmholtz,  but  the 
former  ones  I  have  never  seen  recorded. 

It  appears  to  me  that  the  explanation  of  the  intermission 
lies  in  the  close  sympathy  which  exists  between  the  two  eyes, 
from  the  peculiar  manner  in  which  the  optic  nerves  unite  and 
again  divide.  Each  must  necessarily  partake,  to  some  extent, 
of  the  sensation  conveyed  to  the  other.  For  instance,  after 
gazing  at  the  white  cloud  for  a  certain  time  and  receiving  the 
impression  of  light  in  one  eye,  the  darkness  of  the  closed  eye 
begins  to  assert  itself,  and  insists  on  conveying  the  sensation 
of  darkness  to  the  sensorium  before  the  eye  exposed  to  light  is 
again  allowed  to  convey  its  impulse  of  light. 

Since  the  publication  of  the  article  to  which  I  have  referred, 
I  have  discovered  a  few  new  facts  in  connection  with  the 
sensation  of  colour  which  seem  to  me  of  considerable  interest. 
I  must,  however,  admit  that  one  of  these  is  to  some  extent 
antagonistic  to  some  theories  I  before  advanced.  In  connec- 
tion with  the  resources  of  the  retina,  I  ventured  to  raise  some 
objection  to  the  "  fatigue  theory,"  so  popular  with  Helmholtz 
and  other  physiologists.  My  idea  was  that  the  phenomena 
connected  with  this  theory  were  due  rather  to  a  principle  of 
compensation.  The  fatigue  theory  is  founded  chiefly  on  the 
fact,  that  if  we  look  at  a  particular  colour  for  a  certain  interval, 
and  then  remove  the  eyes  to  some  plain  surface,  we  see  the 
complementary  colour.  I  urged  that  this  could  hardly  arise 
from  fatigue,  because  if  we  continued  looking  at  the  original 
colour,  although  it  might  become  less  vivid,  it  never  wholly 
disappeared.  It  appeared  to  me  tliat,  if  it  arose  from  actual 
fatigue  of  tlio  rods  and  cones,  wliich  seem  to  be  the  seat  of  tlie 
primary  sensation  of  vision,  we  sliouhl  al'tci-  a  time  tail  to 
ii.]>pr<'('iato  the  eolcjur  altogether.  This  I  now  liud,  uuiUm- 
rcitiiin  (•irciiinstiUiccH,  is  actually  the  case.  The  siu»pl(>  rx- 
pcrinidiit  uliicli  led  to  my  discovoriiig  this  is,  1  think,  now, 
and  may  cxcitu  sonio  interest,  it  is  of  eonrso  known  that  if 
th(!  thn^e  primary  eolonrs,  or  all  the  colours  t)f  thi>  solar 
spoctl'uni  are  |)ainled  on  a  disk,  and  the  disk  is  made  to 
revolve  rapidly,  tin;  c(»lours  disappear  and  tiie  disk  assumes  a 
greyish-while  lint.      I  was  anxious  to  ascertain  if  the  sensation 
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of  white  could  also  bo  obtained  by  prolonpjod  exposure  of  the 
retina  to  the  three  primaries  without  the  revolving  process. 
I  therefore  coloured  a  piece  of  cardboard  with  faint  tints  of  the 
three   primaries   accepted    by  artists,  namely  red,  blue,  and 
yellow,   painting  these  colours  in  stripes  of  equal  width.     I 
then  held  the  card  in  the  sunlight,  fixing  my  eyes  upon  a 
pencil  mark  in  the  centre.    In  a  few  seconds  the  colours  began 
to  grow  fainter,  then  to  merge  into  each  other,  then  to  dis- 
appear altogether,  and  it  appeared  to  me  as  if  I  were  holding 
a  piece  of  white  card  in  my  hand.     If,  however,  I  moved  the 
eyes  to  ever  so  small  an  extent,  either  to  the  right  or  left,  so 
as  to  bring  the  different  tints  on  to  another  part  of  the  retina, 
they  immediately  reappeared,  and  were  apparently  intensified 
in  tone.     This  experiment  seemed  to  me  a  conclusive  proof 
that  if  the  three  rays  from  the  three  primaries  were  conveyed 
to  the  retina  simultaneously,  the  sensation  of  white  was  pro- 
duced, thus,  apparently,  at  the  same  time  proving  that  red, 
blue  and  yellow  were  the  primary  constituents  of  white  light. 
I  next  proceeded   to  experiment  with   the   three  colours 
accepted   by   Dr.   Thomas   Young,  Professor  Helmholtz,  and 
other  physiologists,  as  the  primaries,  namely  red,  green,  and 
violet ;    painting  faint  tints  of  each  on  a  card  in  the  same 
manner  as  before.     Somewhat  to  my  surprise  the  result  was 
precisely  the  same.     When  held  in  sunlight,  the  colours  dis- 
appeared if  the  eyes  were  immovably  fixed  on  them.     This 
led  me  to  think  that  it  must  be  something  apart  from  the 
combination  of  particular  rays  which  produced  the  sensation 
of  white.     I  therefore  tried  tlio  exporinirnt  with  two  colours. 
Again  the  result  was  the  same.     I  then  isolated  the  centre 
rol((urs  of  the  first  card,  by  covering  the  other  two  colours  with 
wliitc  cards.     The  result  was  still  the  same.     The  colour  dis- 
appeared, and  the  three  cards  presented  an  almost  uniform 
surface  of  white.     I  was  thus  forced  to  the  conclusion,  that  it 
was  not  the  combination  of  certain  coloured  rays  which  pro- 
duced the  sensation  of  white,  but  that  the  retina  was  incapable 
of  sustaining   the    impression    of   strongly    illnniinated   faint 
colours  on  the  same  portion  of  its  surface  for  any  length  of 
time.     As  I  have  before  remarked,  if  the  gaze  was  shifted  to 
ever  so  slight  an  extent,  the  colour  at  once  reappeared  ;  which 
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fact  leads  me  to  the  conclusion  that  it  is  only  by  the  rapid 
and  constant  shifting  of  the  eye  that  we  retain  the  full  sensa- 
tion of  colour.  There  have  been  so  few  recorded  observations 
of  the  results  obtained  by  fixing  the  eyes  immovably  on 
strongly  illuminated  objects,  that  this  class  of  experiments 
seems  to  me  to  open  quite  a  new  field  of  investigation.  The 
disappearance  of  the  colours  came  upon  me  as  a  new  and  most 
surprising  fact,  and  certainly  does  favour  the  theory  of  fatigue.^ 
I  should  mention  that  the  same  effect  may  be  produced,  to  a 
certain  extent,  by  strong  gaslight  or  ordinary  daylight,  but 
the  result  is  not  nearly  so  satisfactory. 

I  am  anxious  to  record  another  very  curious  fact  in  connec- 
tion with  the  intermission  of  the  image  before  referred  to.  I . 
happened  to  be  looking  at  the  sun  through  my  telescope  one 
morning,  for  the  purpose  of  observing  some  sun-spots.  On 
withdrawing  my  eye  from  the  telescope,  and  turning  towards  a 
dark  corner  of  the  room,  I  found  that  I  had  a  pink  atter-image  of 
the  sun.  Remembering  that  it  was  the  result  of  looking  with 
one  eye  only,  I  anticipated  the  intermission,  and  found  that  it 
almost  immediately  commenced.  I  then  took  a  rapid  glance 
at  the  sun  with  both  eyes,  and  then  closed  and  covered  them. 
The  result  was  very  curious.  The  intermittent  after-image 
first  produced  was  still  coming  and  going  at  intervals  of  a  few 
seconds,  and  through  this  intermittent  image  was  seen  the  non- 
intermittent  after-image  produced  by  the  momentary  glance 
with  both  eyes.  It  sliould  be  borne  in  mind  that  the  first 
image,  having  been  obtained  through  the  t('les('oj)e,  was  niai^- 
nifieil  some  eighty  diameters,  so  that  the  second  image  was 
only  scon  as  a  small  spot  in  its  midst,  but  still  it  was  so(mi  in 
the  name  field,  and  tlKa'clovo  presents  a  nidst  curious  illustration 
of  Ili(!  extraordinary  and  complex  powers  and  capabilities  of 
the  retina — the;  power  to  retain  two  distinct  im})rcssions  of  the 
same  object  upon  the  same  spot. 

Dr.  Crichton-Browno  seems  to  be  under  the  impression,  that 
in  my  former  pa[)er  \  did  not  niak(^  snllicient  allowance  for 
tilt!  personal  factor.      He  considered  that  I  possessed  a  special 

'  Sini!(>  tliirt  wiiH  wiittni,  Dr.  Tul(o  lias  noiit  imi  n  iiapcr  liy  im  .\nicrican  writor 

wlifli  iiiiliiciH  WW  ti)  think  tliat  tlii'bo  iH'ict.s  iiro  lumluiMl  by  oJi«iij;oa  in  tliu 
viHimI  iiiii-|)li'. 

vol..    VII.  « 
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faculty  for  the  production  of  after-iraagos.    This  idea,  however, 
is  not  borne  out  in  my  experiments  with  others.     When  the 
conditions  are  the  same,  the  results  have  been  almost  identical, 
even  with  those  who  have  experimented  under  my  directions 
for  the  first  time.     Almost  all  the  experiments,  described  both 
here  and  elsewhere,  have  been  tried  with  others,  and  generally 
with  the  same  results.     I  have  no  doubt,  however,  that  the 
faculty  of  observing  after-images  may  be  greatly  increased  by 
cultivation.     It  is  evident  that  the  retina  is  never  wholly  at 
rest.     Even  in  the  middle  of  the  darkest  nights,  in  bed,  with 
the  eyes  closed,  one  is  conscious  of  certain  colours  passing  in 
waves  across  the  retina,  and  of  flashes  and  rings  of  light  result- 
ing from  sudden  movements  of  the  head.     One  very  curious 
and  very  constant  sensation  is  that  of  certain  concentric  rings, 
or  waves  of  colour,  which  appear  to  flow  from  the  outer  circum- 
ference of  the  retina  towards  a  variable  disk  of  colours  in  the 
centre,   generally  of  a  crimson  or  purple  tint.      I   have  no 
reason,    however,    to    suppose    that    even    this   sensation   is 
abnormal. 


NOTE  OX  ^lENTAL  SUGGESTION. 

BY   PROF.    CHAELES   EICHET,   M.D.    (PARIS). 

Among  the  various  phenomena  which  have  recently  excited 
the  curiosity  of  investigators,  none  are  more  interesting  than 
those  to  which  the  name  of  "  mental  suggestion "  has  been 
given.  It  is  true  that  these  facts — supposing  that  they  be 
facts — have  long  been  affirmed  by  professional  magnetisers  ; 
but  none  has  hitherto  been  able  to  give  a  formal  demonstration 
of  it.  The  more  indeed  they  sought  to  prove  mental  sugges- 
tion, the  more  it  seemed  to  escape  every  scientific  control. 

Let  us  first  define  the  term  "  mental  suggestion." 

Suggestion  implies  the  inspiration  of  a  thought  to  a 
hypnotised,  magnetised,  or  normal  subject.  Whether  this 
suggestion  be  the  consequence  of  a  gesture,  word,  or  any  other 
indication,  it  is  a  material,  not  a  mental  suggestion,  as  it  were, 
easy  of  explanation,  and  not  offering  any  cause  for  surprise. 
But  what  would  be  most  important  to  prove  is  that  this  sug- 
gestion may  be  exercised,  without  the  least  external  gesture, 
by  the  effort  of  thought  alone.  Such  a  suggestion,  occurring  in- 
dependently of  the  least  external  indication,  would  be  mental. 

The  following  oxumplo  will  explain  the  difference  between 
ex])ressed  and  mental  suggestion  :  Assuming  the  subject  to  be 
liypiiolised  and  sensitive,  it  will  be  enough  to  describe  a  few 
zig/ugs  with  the  iiuger  on  the  floor,  in  order  that  the 
magnetised  individual  shall  believe  he  sees  a  serpent.  This  is 
an  example  of  expressed  suggestion,  and  the  production  of  the 
imago  serpent  in  the  mind  of  the  subject  presents  nothing 
wonderful,  in  presence  of  the  cerebral  excitation. 

What  woidd  bo  highly  astonishing  is  that  the  same  ininge 
should  arise  witlunit  an  external  gesture  or  indication,  and  that 
the  intellectual  elfort  shouhl,  without   anv  external   inanifestn- 
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:rr  .:r'  cviVot  ^l  ..  a... ...  .w  -e 

straU^u  of  ».nta.   -g»-s.ion  woul.    cov.,u„b-^n.  U  a  t    e 

d.euvcry,  a.d  une  of  the  --'  Jl-  '^^  ^'^^  J   ,  ,;„,  „l., 
the  honour  of  a  discovery  does  not  l-"-!""-  ^"  ■""       ^^^     „^^, 

=-tr;:r^iTc::5^^^^^ 
:^^:::^::X^^u  ^  ^--  ^-^^  -  ^'»  -"^  --^  --^ 

-==ir^Xt::;^:t^sr::i- 

EnfsS^"-^  to   restrain  the  le-  --->» 

r„f  t^    h  perLsttsirof  .'ho  subject  is  sometimes  such  that 
fhe. east  gesture  is  perceived  through  the  disturbance  of  the 

"  FoClTsuch  a  method,  I  have  repeatedly  ascertained  that 
,  [tS^possihie  to  o-in  ap.of  ofniout.  s^^^^^^^^^^^^^^^^^ 

^^+^  T  Viavp  been  imablc  to  ao  so.     ai-  ""i  i 
at  any  ra  6  I  ^^e  been  ^^^^  ^^  ^^^.^^  ^_.  ^^^^^ 

subject  stops  at  the  dcsirea  '    ;        j     ,,„t  even  this 

,i„es  at  '^J^^^'^g'-'ly  a  '  af  r;.:e  sec'ond  answer  the 
:X^^  so'^'vTrUt  as  to  e.clude  every  scient.Uc 
deduction.  ,  .  certain   d.lay 

beJr  .rnirnltTiytira   and   the  nu...  at 
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which  the  subject  stopped.     If,  for  instance,  the  number  8  is 
thought,  the  subject,  counting  aloud,  stops  at  11. 

These  data,  however  imperfect  they  are,  and  far  from 
establishing  the  almost  miraculous  fact  of  mental  suggestion, 
will  perhaps  serve  to  some  more  successful  experimenter 
for  giving  a  demonstration  which  hitherto  has  not  been 
obtained. 


A  NEW  HISTOLOGICAL  METHOD  FOE  THE  STUDY 
OF  NERVE-TllACTS  IN  THE  BRAIN  AND  SriNAL 
CHORD. 

BY    DR.    SIGM.    FREUD, 
Aesistant  rhysician  to  the  Vienna  General  Ilofpitat. 

In  the  course  of  my  studies  ou  the  structure  and  development 
of  the  medulla  oblongata  I  succeeded  in  working  out  the 
following  method,  which  will  be  found  a  powerful  aid  in 
tracing  the  course  of  fibres  in  the  central  nervous  system  of 
the  adult  and  the  embryo. 

Pieces  of  the  organ  are  hardened  in  bichromate  of  potash, 
or  in  ErlicJas  fluid  (2^  parts  of  bichromate  of  potash  and  i  of 
sulphate  of  copper  to  100  parts  of  water),  and  the   process 
of  hardening  is  finished  by  placing  the  specimen  in  alcohol ; 
thin  sections  are  cut  by  means  of  a  microtome  and  washed  in 
distilled   water.     The   washed   sections  are  brought    into    an 
aqueous  solution  of  chloride  of  gold  (1  to  100)  to  which  is  added 
half  or  an  equal  volume  of  strong  alcohol.     This  mixture  is  to 
be  preferred  to  the  simple  aqueous  solution  of  chloride  of  gold, 
which   has  been  hitherto  used  in  staining  preparations;  the 
sections  are  to  remain  in  it  from  3  to  5  hours.  With  the  aid  of  a 
wooden  rod  (metal  to  be  avoided)  they  are  taken  out  of  this 
solution,  washed  in  distilled  water  and  placed  in  a  concentrated 
solution  of  caustic  soda  (1  to  5  or  G  of  water) ;  which  very  soon 
renders  tlicm  transparent  and  slippery.     After  2  or  3  minutes 
the   i)reparations  are  taken  out  of  the  s6da  with    the    same 
wooden  rod  (tootlipick  or  match),  and  the  superfluous  soda  is 
allowed  to  drop  u^'.     The  sections  are  then,  with  the  soda  they 
still  contain,  put  int..  a  10  percent,  solution  of  iodide  of  potash 
where  they  almost  immediately  receive  a  tender  rose-colouring, 
Avliioh  .hnnges  int..  d.irk.r  hnes  ..f  red  during  the  next 5  to  15 
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minutes.  Now  if  the  preparation  be  from  the  nervous  system 
of  the  adult,  it  may  be  simply  washed  in  water  and  transferred 
into  alcohol,  to  be  mounted  in  the  usual  way.  But  if  it  be  of 
the  brain  or  spinal  cord  of  the  new-born  or  the  embryo,  this 
treatment  would  spoil  the  section,  by  causing  it  to  shrink,  and 
throwing  it  into  folds.  Therefore  these  preparations  must  be 
brought  upon  a  glass-slide  by  means  of  a  camel's-hair  brush, 
and  dried  by  gently  (without  pressure)  covering  it  with  a 
piece  of  filter-paper.  If  the  sections  be  very  thin  and  soft, 
even  this  must  be  avoided ;  for  the  fibres  of  the  paper  would 
leave  traces  on  the  surface  of  the  sections,  and  render  them 
unfit  for  the  study  of  the  nervous  elements.  Nothing  else  can 
be  done  but  to  apply  a  piece  of  tilter-pajDcr  to  the  edges  of  the 
stained  preparation  lying  on  the  slide,  and  to  draw  off  the 
alkaline  fluid  in  this  way.  This  is  by  far  the  most  tedious 
stage  of  the  j^rocess,  yet  it  is  always  possible  to  avoid  shrinking 
and  to  j)reserve  the  most  sensitive  preparations.  The  sections 
nearly  dried  are  allowed  to  remain  in  water  a  few  minutes,  and 
are  then  treated  in  the  way  mentioned  above. 

This  method  will  never  fail  (as  all  methods  of  staining  by 
chloride  of  gold  will  do)  if  the  specimen  be  not  overhardened 
and  brittle,  as  it  is  sure  to  be  if  kept  in  the  hardening  fluid 
an  inordinate  length  of  time.  In  order  to  stain  the  central 
nervous  system  of  the  adult,  the  method  just  described  may  be 
modified  in  many  ways ;  but  satisfactory  preparations  from 
the  new-born  or  the  embryo  will  require  scrupulous  attention 
to  the  details  mentioned. 

l>y  this  method  the  fibres  are  made  to  show  in  a  pink,  deep 
pur[)le,  blue  or  even  black  colour,  and  are  brought  distinctly 
into  view,  while  the  grey  substance,  vessels  and  neuroglia,  lost 
in  the  sli;;htly  tinged  background,  are  not  obtruded  ui)on  the 
attention  of  the  ol)servcr.  A  good  many  fine  fibres,  which 
cannot  be  revealed  by  carmine,  and  were  nut  known  until  the 
111(1  hods  of  Exner  and  Weigert  came  into  use,  are  seen  scattered 
tvcrywliere  throughout  the  white  and  grey  substance.  In  the 
jidiilt  tlui  big  ncrvc-cclls  also  appear,  and  tlu^  cnscmbK*  of 
nines  is  iiiiicli  loo  coiiiiiliciilcil  I'oi-  ;iiial\sis;  in  lli<'  new -l>orii 
and  tlic  ciiiltryo,  tlir  iicivc-lilnt's  aloiu-  iirc  strikingly  brought 
out,    and    those    bundh-s,    which    arc   alri'udy    jiossi'sscd    of   u 
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medullary  sheatb,  are  distinguished  by  darker  colouring  from 
the  others.  Examined  under  higher  powers,  the  single  axis- 
cylinders  are  so  well  defined  as  to  enable  one  to  count  their 
number. 

While  this  method  is  not  adapted  to  the  study  of  the  grey 
substance,  it  is  believed  that  it  will  prove  of  great  service  in 
the  study  of  nerve-tracts,  particularly  if  the  central  nervous 
system  of  the  new-born  or  the  embryo  be  made  the  subject  of 
investigation. 


Clinical  Cases. 


DESTRUCTIOX  OF  OCCIPITAL  LOBE  ACCOMPAXIED 
BY  BLIXDXESS. 

BY    D.    J.   HAMILTON,   M.B.,    F.R.S.E., 

ProfegsoT  of  Pathological  Anatomy  (Sir  Erasmus   Wilson  Chair),  Aberdeen 

University. 

As  lesions  involving  the  occipital  lobe,  and  that  onlv,  are 
somewhat  rare,  the  present  case,  which  is  almost  unrivalled  for 
the  isolated  character  of  the  lesion  and  the  complete  de- 
struction it  produced,  may  perhaps  be  of  interest  and  value  as 
tending  to  locate  the  function  of  the  occipital  region.  The 
patient  was  under  the  care  of  Dr.  James,  in  the  Edinburgh 
Royal  Infirmary.  I  am  indebted  to  him  for  the  notes  of  the 
history.  The  examination  of  the  nerve-centres  was  made  by 
the  method  recommended  by  me  in  this  journal  for  Julv  18S3, 
and  I  now  possess  a  complete  series  of  permanent  preparations 
of  entire  horizontal  sections  of  the  brain,  showing  the  points 
to  which  I  refer  in  the  following  record.  The  lesion  and  its 
effects  could  be  traced  out  almost  diagrammaticallv,  and 
the  method  of  preparation  presents  this  great  advantage,  that 
the  parts  can  be  retained  for  future  reference  and  comjiarisun. 

The  patient  was  a  female,  C.  E.,  aged  oG,  a  mill-worker  bv 
occupation.  She  was  admitted  to  the  Edinburgh  Eoval 
Infirmary  on  August  9th,  1882,  and  remained  there  until  the 
time  of  her  death,  She  was  nearly  six  weeks  under  observa- 
tion in  the  Institution. 

Ilistori/. — Patient's  fatlier  died  about  six  weeks  ago  of  a  tit, 
the  nature  of  whieh  she  cannot  recollect.  Her  mother  is 
alive,  i)ut  is  not  strong.  She  has  always  citniplained  of  her 
breathing.  Patient  has  four  brothers  and  two  sisters,  all  of 
whom  are  quite  healthy.  She  has  always  been  able  to  take 
her  food  well,  and  does  not  drink  at  all.  Slu>  leaves  the 
h(jus(5  (tidy  when  slie  is  going  to  or  coming  from  her  work. 
Slie  liiis  never  iiail  any  |»revious  illness  nor  accident. 

Ab»»ut  six  nnuiths  u^ro  she  had  <rreat   sickness  and  vojnitiu'r. 
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This  seems  to  have  been  connected  with  the  takinpr  of  food,  and 
Ofcurred  at  no  sj)ecial  time  of  the  day.     She  had  no  particuUir 

tiaiii  during  vomiting.  The  vomited  matter  seems  to  have 
)oen  chiefly  composed  of  what  slie  had  been  eating.  It  was 
neither  frothy  nor  of  a  greenish  tint.  She  went  to  a  medical 
man  in  town,  and  he  prescribed  iron  for  her.  This  sickness 
lasted  for  about  a  moTith.  About  this  time  she  also  complained 
of  having  severe  lK'a<laches.  After  tliis  she  was  subject  to  what 
she  says  were  fits.  Tiiese  did  not  occur  every  day ;  but  she 
had  occasionally  more  than  one  in  one  day.  She  was  not  in 
the  habit  of  crying  out,  nor  did  she  bite  her  tongue.  She  had 
no  convulsions.  During  them  she  seems  to  have  been  quite 
unconscious  of  all  her  surroundings,  and  power  of  vision 
disappeared  during  them.  They  seem  to  have  been  more  of 
the  nature  of  faints.  They  have  gradually  gone  away,  and  she 
has  not  had  one  for  more  than  six  weeks.  All  this  time  she 
has  complained  much  of  headache.  She  has  always  taken  the 
medicine  she  got  from  the  medical  man.  When  these  fits 
were  gone,  she  complained  of  her  eyesight.  It  has  gradually 
been  getting  worse  and  worse,  till  now  she  is  almost  quite 
blind.  There  is  an  obscure  history  of  a  squint.  She  cannot 
say  how  long  she  has  had  it,  but  it  has  been  mentioned  to  her 
several  times  by  different  people.  She  cannot  say  if  it  was 
constantly  present,  or  merely  coming  on  for  a  short  time  and 
then  passing  oft' again.  When  she  was  first  taken  ill  tlie  pain 
was  in  every  part  of  her  head,  but  now  it  is  confined  to  the 
front  of  the  head  between  her  temples.  During  all  her  life 
she  has  been  troubled  with  palpitati(»n. 

State  on  admission. — Patient  is  not  very  well  developed. 
Her  muscles  are  small,  but  firm.  Her  grasp  of  the  hand  is 
feeble.  She  lies  quite  motionless  in  bed  with  her  legs  usually 
drawn  up.  She  has  a  very  staring  look.  The  jnipils  are 
widely  dilated.  There  is  a  slight  squint  outwards  of  the  right 
eye.  She  usually  lies  on  lier  right  side.  Tliere  is  no 
evidence  of  diseas(>  or  previous  injury  on  her  jjcrson.  She 
has  an  extremely  anxious  expression  of  face. 

Circulatory  Si/ston. — She  has  no  pain  in  the  regitin  of  her 
heart,  but  is  luucli  troubled  with  palpitation.  When  she 
walks  quickly,  or  has  anything  to  annoy  her,  she  is  troubled 
witli  shortness  of  breath.  Tlie  praM-ordia  is  natural  as  regards 
i'orm  and  shape.  A  strong  impulse  is  visilih'  between  the  5th 
an<l  (Itli  ribs  in  tlu;  mammillary  line,  but  it  is  rather  dift'used. 
The  impuls(!  on  being  felt  is  of  a  powerful  and  thumping 
ciiaracter.  It  is  ap[)arently  followed  by  a  much  sliguter 
inij)uls('. 

()ii  jjorcussiou.  tlie  deep  didness  is  as  folh)ws  :  The  upper 
border   is  mi   a    level  with    (he  'Jml  left  rili.  the  riLr'it  border  is 
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in  the  level  of  the  3rd  and  4th  ribs,  in  the  parasternal  line, 
the  apex-beat  is  slightly  to  the  outer  side  of  the  mammillary 
line  between  the  5th  and  6th  ribs.  In  the  mitral  area,  on 
auscultation,  both  sounds  were  found  to  be  of  natural  rhythm, 
but  are  rather  feeble.  In  the  other  areas  the  sounds  are 
similar.  The  pulse  at  the  wrist  is  feeble,  small,  easily  com- 
pressible, but  regular. 

Bespiratory  System. — There  are  24  respirations  a  minute. 
The  breathing  is  quiet  and  regular.  It  is  chiefly  abdominal. 
She  has  a  slight  cough  which  does  not  trouble  her  much, 
except  at  night.  There  is  no  spit.  The  chest  is  fairly  well 
formed.  The  costal  angle  is  very  acute.  The  interspaces  are 
well  marked.  Owing  to  the  great  prominence  of  the  2nd  rib 
there  seems  to  be  some  flattening  under  the  clavicles.  The 
fremitus  is  not  increased  on  either  side,  but  is  rather  better 
marked  on  the  right  side  under  the  clavicles,  and  is  not  felt 
on  either  side  below  the  2nd  rib  in  front.  There  is  consider- 
able impairment  on  percussion  on  the  left  side  throughout  the 
front.  On  the  right  side  there  is  fair  resonance.  At  both 
apices  (1st  interspace)  there  is  great  prolongation  of  inspira- 
tion, and  there  is  a  pause  between  the  two.  It  is  more  or  less 
bronchial  in  character  on  both  sides.  On  the  right  side  this 
is  much  better  marked  than  on  the  left.  On  the  left  side  fine 
crepitations  can  be  heard,  and  the  vocal  resonance  is  somewhat 
increased.  In  the  3rd  interspace  the  same  prolongation  of 
expiration  is  noticed,  but  below  this  it  is  normal.  Posteriorly 
vocal  fremitus  is  better  marlced  on  the  riglit  than  on  the  left 
side.  Percussion  is  slightly  impaired  on  the  left  side.  At 
the  left  apex  there  is  bronchial  breathing  with  increased  vocal 
resonance.  At  the  right  apex  the  character  is  much  the  same. 
There  is  an  impaired  percussion  note  in  the  scapular  and 
int('rsea[)nlar  regions  to  witliin  an  inch  of  the  angles,  and  on 
the  left  side  there  is  also  some  impairment  in  the  upper  })art 
of  tlie  scaj)ular  region.  In  the  interscapular  region  tlu> 
breathing  on  the  loft  side  is  ratlicr  feeble.  On  the  right  side 
it  is  natural.  Over  the  left  scapula  expiration  is  prolonged 
and  br(!athing  is  feeble.  Fine  crepitations  are  heard  on  forced 
inspiration.  Over  the  right  scapula  tlu'  character  is  the 
sani(!.  At  the  left  base  the  breath  soinids  are  hardly  audibh^ 
at  all,  and  IIh!  same  is  tlu^  ease  on  the  right  side.  I'hruughoiit 
th(^  right  axilla  the;  broalli  sounds  an^  fci'ble. 

NcruoKs  Si/s((;iu. — Patient  could  not  give  an  account  ol'  the 
oiigin  of  tlu!  hliudness,  except  that  it  cauu*  ou  very  rapiiUy 
about  H\x  montliH  ago.  There  was  nothing  c.\t't|ii  diuiucss  of 
vision  at  iirst,  no  di|>lo|)ia  or  colour-bliMdiicss.  (>ii  adunssiou 
th(*  palinit  was  in  a  vny  torpid  stale,  and  did  not  auswiT 
clnirly.      She  was  ahlc  let  disliugiiish  light  iVom    darlviiess.  but 
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answered  at  random  as  to  bow  many  fingers  were  held  up. 
Dr.  Argyll  Robertson  reports  tbat  tbere  is  very  marked  optic 
neuritis  in  botb  eyes,  and  tbat  tlie  left  is  tbe  more  advanced. 

Ht-aring  is  fairly  good.  Tbere  is  no  complaint  of  noises  in 
tbe  bead.  Taste  is  not  acute,  and  smell  is  almost  absent. 
No  diflerence  could  be  detected  on  tbe  two  sides.  As  to 
sensation  and  sensibility  tbere  are  no  abnormalities  com])lain('d 
of,  and  tbe  sense  of  toucb  is  nowbcre  impaired.  Tickling  did 
not  cause  reflex  movements.  Organic  reflexes  were  normal. 
Tendon  reflex  very  sligbt.  Abdominal  skin  reflexes  were 
absent.  As  to  tbe  mental  condition  tbere  were  no  delusions 
manifested,  and  patient  gave  a  fair  account  of  ber  past 
history,  answering  questions  apparently  correctly,  but  not 
volunteering  any  information  ;  nothing  abnormal  discovered 
except  her  extreme  torpidity,  which  persisted  during  ber  whole 
stay  in  hospital. 

The  torpidity  grew  worse,  and  she  gradually  sank  on 
Sept.  IStb,  1882,  the  symptoms  having  been  present  for  six 
months. 

It  should  be  mentioned  that  the  temperature  remained 
normal  up  till  within  a  few  days  before  death,  and  even  then 
the  highest  attained  was  101  2  F. 

The  post-mortem  examination  was  made  bv  me  on  Sep- 
tember 18tb,  1882. 

Tbe  result  of  it  was  the  following  : — 

External  Appearances. — Height,  GO  inches.  Circumference 
at  shoulders,  1\)^  inches.  The  rigor-mortis  was  fairly  marked. 
The  whole  upper  surface,  as  well  as  the  dependent  parts, 
presented  an  anaemic  appearance.  The  pupils  were  both 
considerably  dilated,  and  of  equal  size.  The  fingers  were 
slightly  clubbed. 

Heart. — The  aortic  valve  was  competent  and  tbe  organ 
otherwise  apparently  biniltby. 

Lungs. — Kight  weighed  1(3  oz.  At  tbe  apex  there  was  a  small 
cicatrix  with  a  sligbt  cheesy  deposit,  Tbe  lung  otherwise  was 
healthy.  The  left  weighed  1  lb.  4  oz.  Within  the  upper  lobe 
were  two  cavities  ;  one  at  tbe  apex  about  tbe  size  of  a  small 
orange,  tbe  other,  somewhat  smaller,  towards  its  base.  They 
were  not  ordinary  plitbisical  cavities,  but  bad  luore  tbe 
characters  of  gangrene.  The  uppermost  cavity  bad  a  strong 
gangrenous  odour.  Their  edges  were  infiltrated  with  some 
solid  tissue,  apj)arently  cancerous,  which  also  extended  into 
the  bntucbial  glands,  Tbere  bad  ajiparently  been  a  recent 
ba>ni()rrbag(!  into  the  lower  cavity,  Tlie  lower  lobe  was  con- 
gcst(;d,  but  was  otherwise  bealtliy,  iMicrosco]iically  the  tumour 
was  composed  of  large  flat  cells,  evidently  cancerous  in  their 
nature. 
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Liver. — Weighed  2  lb.  11  cz.     Slightly  congested. 

Spleen. — Weighed  4  oz.     Healthy. 

Kidneys. — Left  weighed  4^  oz.  Slightly  congested.  The 
right  was  in  a  similar  condition. 

Stomach. —  The  mucous  membrane  was  slightly  congested. 

The  Brain  weighed  3  lbs.  The  skull  was  particularly  thin. 
The  surface  of  the  hemispheres  was  specially  dry,  and  the 
convolutions  were  flattened.  Occupying  the  occipital  lobe  on 
the  left  side,  and  entirely  confined  to  it,  there  was  a  tumour 
apparently  gro^nng  from  the  dura  mater.  The  dura  mater 
was  closely  and  inseparably  adherent.  The  tumour,  so  far  as 
could  be  made  out  from  superficial  examination,  seemed  to 
occupy  the  whole  of  the  occipital  lobe.  The  parietal  lobe  was 
intact.  The  optic  nerves  and  tracts  did  not  appear  to  have 
undergone  marked  atrophy.  The  dura  mater  was  easily 
separated  from  the  skull. 

Eyes. — Both  discs  were  much  atrophied,  and  the  retina  for 
some  distance  round  them  had  a  yellowish  tint. 

The  brain  was  carefully  hardened  and  prepared  as  before 
mentioned.  The  following  was  the  result  of  the  detailed 
examination. 

The  tumour  was  about  the  size  of  a  billiard-ball.  It  was 
firm  in  consistence,  and  could  not  easily  be  dislodged  from 
the  brain  tissue,  with  which  it  appeared  to  be  continuous. 
Microscopically  it  presented  the  features  of  a  flat-celled 
epithelioma.  The  cells  were  quite  characteristic,  and  were 
evidently  growing,  as  the  nuclei  in  all  of  them  were  particularly 
large  and  prominent.  They  were  arranged  in  characteristic 
cell-nests  in  some  parts,  and  in  others  they  had  a  concentric 
laminated  a})pearauce  round  the  blood-vessels.  The  tumour 
was  vascular,  the  vessels  being  in  many  cases  tortuous  and 
distended. 

Round  about  it  there  was  a  zone  of  redness,  about  one  and  a 
half  Iin(i  thick,  which,  on  micruscupic  examination,  proved  to  be 
caused  by  great  numbers  of  distended  and  extremclv  tortuous 
capillary  blood-vessels.  The  tissue  in  this  zone  was  made  up 
of  disintegrated  brain  substance.  Great  numbers  of  comjxiund 
granuhir  corpuscles  could  be  seen,  evidently  resulting  from  the 
iatty  dcgtMicration  of  the  nerve  and  connective  tissue  eicnifuts. 
The  tumour  had  not  pushed  tlir  brain  tissue  asidi',  but  ap- 
peared to  liavo  been  inrorporattMl  with  it,  or  at  any  rate,  to 
have  given  rise  to  ('(jniph-ti!  destruction  of  it  throughout  the 
whole  occipital  lobe.  It  involved  both  the  grey  and  white 
matter,  extending  forwards  with  the  latter  for  ti  distance  of 
somethiug  like  an  incli  to  an  inch  and  a  ((uarttT.  Ou  tlio 
KU|)positiou  tiiat  tl»e  grry  nuittt-r  of  the  0('ci|>ital  h)bi'  had  bi-cn 
siiii|tlv  pushi'd    inwards   by  thr  prrssui't'  of  t hi-  grow  th,  I  uia<U» 
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ft  very  careful  examination  of  the  surrounding  parts  for  the 
presence  of  nerve  cells  or  any  remnant  of  the  cortical  sub- 
stance. Nothing  of  the  kind,  however,  was  discoverable,  and  I 
am  therefore  strongly  inclined  to  believe  that  the  grey  matter 
of  the  cortex  was  entirely  destroyed.  The  amount  of  disin- 
tegration in  the  red  zone  above  described  as  surrounding  the 
tnnumr,  entirely  precluded  the  idea  of  the  cortical  substance 
having  been  merely  inverted  or  pushed  aside.  The  occij)ital 
lobe  in  fact,  in  the  ])reparations  which  I  possess,  apjK'ars  to 
have  been  quite  cleanly  cut  out,  and  its  place  substituted  by 
the  tumour  mass.  It  was  the  only  tumour  found  throughout 
the  central  nervous  system,  and  it  seems  probable  that  it  was 
secondary  to  the  gangrenous  neoplasm  contained  in  the  left 
lung. 

Such  was  the  condition  of  the  tumour  and  its  immediate 
neighl)ourho()d,  and  although  it  was  the  only  tumour  contained 
in  the  brain,  it  must  not  be  supposed  that  it  was  the  only  lesion. 
I  naturally  looked  at  first  for  some  trophic  eflect  upon  the  nerve 
fibres  coming  from  the  destroyed  area.  I  question,  however, 
whether  anything  of  the  nature  of  a  secondary  dt-generatiou 
had  occurred. 

It  will  be  remembered  that  the  fibres  running  back  to  the 
occipital  lobe  are  not  difl'iiscly  spread  out  in  the  parietal 
and  occipital  white  matter,  but  are  confined  to  a  ribbon-like 
band  which  lies  closely  in  contact  with  the  tapetum  or  callosal 
fibres  lining  the  posterior  cornu  of  the  lateral  ventricle. 
The  borders  of  this  band  are  jierfectly  defined.  There  is  no 
mixing  up  of  the  fibres  in  an  indiscriminate^  manner  with  those 
derived  from  the  cortex  proper  of  the  parietal  lobe  and  the 
posterior  extremity  of  the  ascending  parietal  convolution. 
The  callosal  fibres  of  the  tapetum  no  doubt  run  through  it,  and 
there  is  an  intercrossing  of  the  two  sets,  but  the  margin  of 
those  coming  backwards  is  perfectly  isolated. 

Gratiolet^  was  the  first  to  describe;  this  band,  and  conse- 
quently it  is  known  at  the  present  day  usually  by  the  mime  of 
"  Gratiolet's  o})tic  radiation."  He  supposed  that  he  had  traced 
its  direct  connection  with  the  optic  tract. 

Now  this  "optic  radiation"  contains,  in  fact,  all  the  fibres 
going  to  the  occipital  lobe,  unless  those  mIucIi  join  the  corpus 
callosum.  The  hitter  run  across  the  "oj)ti('  ra<liation"  and 
enter  the  tapetum,  to  be  by  it  conveyed  slill  I'urther  forwards 
to  the  corpus  callosum.  The  fibres  composing  it  belong  to 
many  diflcrent  sets,  and  undoubtedly  are  possessed  of  widely 
diverse  functions.  So  far  as  I  can  make  out,  they  aro  the 
following : — 

'  "  ATmtomic  coinpare't'  <lu  Sv^tinu'  Ncrvciix."  M'(iin|itoM  licmliis,'  ISrvt, 
I.  xxxix.  ji.  '271. 
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1.  A  very  large  band  which  connects  the  Island  of  Eeil 
with  the  tip  of  the  occipital  lobe.  It  runs  directly  backwards, 
and  can  be  seen  with  the  greatest  ease  in  a  section  made  in  a 
horizontal  plane.  It  is  derived,  in  front,  from  the  unnamed 
white  substance  of  the  Island. 

2.  A  large  band  of  fibres,  supposed  to  be  sensory  in  its 
function,  which  turns  directly  into  the  posterior  third  of  the 
posterior  division  of  the  inner  capsule. 

3.  Fibres  which  directly  enter  the  optic  tract  of  the  same 
side. 

4.  A  band  to  the  corpus  geniculatum  internum. 

5.  Another  to  the  corpus  geniculatum  externum. 

6.  A  third  to  the  pulvinar. 

7.  Fibres  to  the  thalamus  itself 

These  all  run  directly  back  to  the  occipital  region  in  a  single 
band  ;  and  although  this  band  does  become  smaller  as  it  passes 
backwards,  yet  by  far  the  greater  part  of  its  fibres  end  in  the 
occipital  cortex.  In  fact,  the  occipital  lobe  is  made  up  of  the 
expansion  of  this  band  and  the  fibres  which  enter  the  corpus 
callosum. 

If,  therefore,  a  secondary  degeneration  were  to  occur  it 
would  in  all  probability  be  located  in  the  "optic  radiation," 
or  in  the  tapetum.  My  attention  was  accordingly  directed  to 
the  examination  of  these,  with  the  following  results.  Imme- 
diately on  the  same  plane  as  the  centre  of  the  tumour,  the 
"  optic  radiation  "  showed  some  amount  of  disintegration.  It 
could  be  seen  with  the  naked  eye,  because  of  the  degenerated 
part  being  clearer  than  the  surroundings.  The  degeneration 
was  situated  in  the  middle  of  the  "  optic  radiation,"  and  was 
noticed  in  only  a  few  preparations.  The  greater  extent  of  this 
occipital  band  was  perfectly  free  from  anything  resemblini;  a 
secondary  trophic  lesion.  On  examining  the  degenerated  part 
microsc(»i)ically,  it  was  found  to  contain  compound  granular 
corpuscles,  and  the  nerve  fibres  in  it  were  destroyed.  It  ran 
forwards  for  a  distance  of  about  an  inch  and  a  liaif,  and  then 
seemed  to  terminate.  In  case  the  degenerated  fibres  had 
passed  into  a  different  plane,  I  examined  sections  above  and 
below,  but  in  none  of  tluini  could  1  find  any  trace  of  the 
continuation  of  the  degenerated  fibres.  I  am  stron'»"lv  inclined 
to  belicv(!  that  the  degeneration  terminated  here,  at  least  in 
most  of  tlie  fibres. 

The  (juestion  comes  to  be,  was  this  destruction  of  the  eentnil 
portion  of  th(i  "optic  radiation"  a  truly  trophic^  one,  or  was  it 
a  c(nitinuation  forwards  of  the  inllanmiatory  /one  rouuil  tli(> 
tumour?  The  fibres  which  (h^generate  seeondarilv  in  lesions  i»f 
the  cortical  grey  nnitler  are  essentially  thos(>  which  are  motor 
ill  their  riiiictioii.      This   is  st  lungl  y  insisted   ii|iiiii    li\   ("hare>>t. 
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and  it  is  a  fact  which  is  now  generally  recognised,  that 
while  a  destructive  lesion  situated  in  the  neighhourhood  of  the 
fissure  of  Kolando,  will  almost  certainly,  in  course  of  time,  give 
rise  to  secondary  descending  degeneration  in  the  motor  fibres 
derived  from  that  neighbourhood,  similar  lesions  may  be 
located  in  the  prefrontal  area  without  causing  anything  of 
this  kind.  Very  much  the  same  thing  appears  to  hold  good 
of  the  occipital  region,  and  I  am  strongly  persuaded  that  the 
greater  part  of  the  destruction  of  the  *'  optic  radiation,"  above 
referred  to,  in  my  case  was  purely  inllammatory.  The  vessels 
within  it  were  all  distended,  and  there  were  other  evidences  of 
the  destruction  of  the  nerve  fibres  having  been  brought  about 
by  causes  other  than  trophic  influence.  I  will  not  say,  in  the 
absence  of  clear  proof  to  the  contrary,  that  the  direct  fibres 
entering  the  optic  tract  from  the  "  optic  radiation  "  did  not  so 
degenerate,  but  I  think,  as  regards  the  other  bundles  which 
compose  it,  there  was  no  evidence  of  a  progressive  secondary 
trojthic  destruction  of  their  fibres. 

While,  however,  the  destruction  of  the  occipital  lobe  was 
unaccompanied  by  distinct  evidence  of  secondary  degenera- 
tion in  the  fibres  springing  from  it,  the  lesion  had  given  rise 
to  widespread  secondary  changes  of  quite  another  description. 
These  mainly  consisted  in  an  enormous  enlargement  of  the 
cerebral  hemisphere  on  the  same  (left)  side  as  the  tumour,  while 
the  right  hemisj)here  remained  of  natural  dimensions.  In 
the  preparations  which  were  made  through  a  plane  correspond- 
ing with  the  centre  of  the  tumour,  the  loft  cerebral  hemisphere 
was  at  least  twice  as  large  as  the  right.  The  enlargement  was 
universal,  the  frontal  region  being  increased  in  size  in  the 
same  manner  as  the  parietal.  The  enlargement,  however,  was 
greatest  in  the  parietal,  although  the  proportional  difTerence 
between  that  of  the  frontal  and  parietal  regions  was  not  very 
marked.  The  right  side  of  the  brain  did  not  seem  to  havo 
suffered  at  all,  with  the  exception  of  a  slight  congestion  of  the 
occipital  lobe,  and,  so  far  as  could  be  seen,  looked  quite 
normal.  The  corpus  callosum  was  thickened  on  the  left  side, 
not  markedly  on  the  right,  and  it  was  curiously  twisted, 
owing  to  the  displacement  caused  by  the  increased  bulk  of  the 
diseased  hemisphere.  The  lateral  ventri(des  were  also  much 
twisted,  and  the  left  was  in  }>arts  almost  obliterate<l,  fmm  the 
protrusion  into  it  of  the  mass  of  the  neighbo\iring  hemisphere. 

The  grey  nuilter  of  the  diseased  hemisphere  did  not  seem  to 
have  undergone  much  alteration  in  si/.e.  It  was  of  almost 
exactly  the  same  size  as  that  in  the  oth(T.  Nor  did  its  texture 
appear  to  be  altered,  the  increase  in  bulk  being  almost  entirely 
confined  to  the  white  matter  <»f  the  centrum  ovale  and  fibn\s 
coming  fnnn  it.     Tiif?  while  matter  of  the  teni}>or(»-sphenoidal 
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lobe  had  undergone  the  same  enlargement  that  other  parts  of 
the  corresponding  hemisphere  had. 

The  affected  hemisphere  presented  an  unnatural  toughness. 
It  was  homogeneous  when  examined  in  a  jjreparation  clarified 
by  my  method,  and  the  bundles  of  fibres,  such  as  those  of  the 
inner  capsule,  did  not  seem  to  be  at  all  destroyed,  although 
they  were  separated  by  a  much  greater  mass  of  intermediate 
tissue  than  is  commonly  met  with.  Those  at  the  genu  of  the 
inner  capsule  were  even  more  distinct  than  usual,  evidently  on 
account  of  their  separation  by  intermediate  tissue.  As  regards 
the  basal  ganglia,  they  appeared  to  have  sustained  very  little 
injury.  The  bundles  of  fibres  running  into  them  were 
thickened,  and  this  gave  to  the  thalamus,  at  least,  an  appear- 
ance of  enlargement.  The  grey  matter,  however,  was  un- 
altered, and  did  not  seem  to  be  swollen  like  the  white.  In 
fact,  the  increase  in  size  seemed  to  have  been  exclusively 
confined  to  the  white  matter,  any  alteration  in  the  grey  being 
rather  that  of  diminution  in  bulk  from  the  pressure  exerted 
upon  it  by  the  former.  The  thalami  were  considerably  more 
congested  than  normally  and  equally  so. 

When  the  cause  of  this  enlargement  was  investigated 
microscopically,  it  became  evident  at  once  that  it  was  located 
in  the  connective  tissue,  not  in  the  nerve  elements.  In 
preparations  examined  in  Farrant's  solution,  a  dense  plexus  of 
fibres  was  seen  lying  in  the  situation  of  the  neuroglia,  with 
here  and  there  nuclei  or  glia-cells,  as  they  might  be  termed, 
lying  among  them.  The  real  character,  however,  of  this 
newly-formed  neuroglia  was  brought  out  only  when  the  pre- 
paration was  half  clarified  in  oil  of  cloves,  and  mounted  in 
gum  damar  solution.  It  then  became  manifest  that  the 
whole  of  this  plexus  of  fibres  and  nuclei  Mas  resolvable 
into  a  dense  mass  of  so-called  "  spider  "  or  Deiters'  cells.  The 
a[)pearanco  was  exactly  like  that  of  a  glioma  I  previously 
d(;scribed  in  the  '  J(juriial  of  Anatomy  and  Thysiology '  (vol. 
xiv.).  The  fibres  were  in  reality  enormous  leashes  of  pro- 
cesses, which  came  off  from  the  side  of  flat,  many  nucleated, 
connective-tissue  corpuscles.  They  ran  off  in  ail  directions, 
and,  l)y  interlaxMiig,  jjroduced  tlie  a])pearan('o  of  a  d«uise  fibrous 
phixus.  It  was  tlio  growth  of  these  that  had  caused  the 
enlargciiiciit  of  th(^  lieniis|)hen'. 

Curiously  enough,  the  nerve  librrs  had  evidently  not  under- 
gone degeneration  to  any  very  great  extent,  although  they  lay 
imbedded  in  this  connective  tissue,  and  surrounded  by  it  on 
all  sides.  Strands  of  them  could  be  scon  running  llirough  the 
dense  ph^xus  of  cell  processes  without  any  discontinuity  or 
other  (iviflence  of  destruction. 

The  optic  nerves  were  examined  with  great  care.      \^\  liotli, 
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the  fibrous  sei)t;i  niiuiinjj;  in  t'njiu  the  pia-sheath  were  all 
considerahly  thickened  and  highly  nucdeated.  In  the  left, 
however,  this  condition  was  very  much  better  marked  than  in 
the  right,  and  more  so  in  one  locality  than  in  others.  The 
particular  locality  to  which  I  refer  lay  near  the  surface  of  the 
nerve  (I  cannot  say  which  part),  and  occupied  about  one-third 
of  the  circumference.  The  septa  were  all  mucli  more  thickened 
here  than  elsewhere,  and  more  densely  nucleated  than  in  other 
parts.  The  nerve  bundles  contained  in  them  were  decidedly 
altered.  The  normal  bundles  of  nerve  fibrils,  when  seen  on 
cross  section  in  an  unclarilied  preparation,  are  almost  quite 
opaque.  In  the  bundles  enclosed  within  these  thickened 
septa  they  had  become  more  transparent  than  usual.  They 
had  a  shrunken  ai)pearance,  and  when  highly  maguilied 
the  fibrils  were  seen  to  be  disintegrated  and  in  great  part 
destroyed.  They  did  not,  however,  contain  compound  granular 
corpuscles,  nor  were  the  intermediate  nuclei  more  abundant 
than  usual.  Minute  oil  globules  were,  however,  occasionally 
present  in  them.  The  other  fibres  did  not  present  any  of  these 
appearances,  and,  with  the  exception  c»f  the  thickening  of  the 
fibrous  septa,  the  nerve  seemed  to  be  normal.  The  tract  of 
degeneration  above  described  was  found  in  the  left  nerve  only  ; 
the  fibres  in  the  right  nerve  seemed  to  be  quite  healthy.  The 
vessels  of  the  optic  nerves  did  not  show  any  evidence  of 
distension  nor  of  congestion.  The,  small  arteries  in  the  pia 
sheath  had  a  thicker  middle  coat  than  usual,  Imt  there  was  no 
evidence  of  undue  vascularity.  The  subdural  and  subarachmtid 
spaces  of  the  nerve  were  not  in  any  way  altered. 

The  corpora  quadrigeniina,  cerebellum,  medulla  oblongata, 
and  cord  were  all  carefully  examined,  but  no  very  [larticular 
lesion  was  found  in  them.  The  central  canal  of  the  cord 
was  nearly  obliterated  by  desquamated  epithelium. 


A  FATAL  CASE  OF  CONCUSSION  OF   THE   SPINAL 

CORD. 

BY   SEYMOUR   J.   SHARKEY,   M.B., 

Assistant  Physician  and  Joint  Lecturer  on  Pathology  at  St.  Thomas's  Hospital. 

E.  A.,  fet.  25,  was  admitted  into  St.  Thomas's  Hospital,  under 
the  care  of  Mr.  Francis  Mason,  on  January  27th,  1883,  and 
died  on  March  12th,  1883.  I  have  to  thank  my  colleague  for 
permission  to  publish  the  following  account  : 

The  patient  was  one  of  six  persons  upon  whom  a  house  fell ; 
she  was  found  with  only  her  head  protruding  from  a  laro^e 
heap  of  bricks  and  rubbish,  aud  was  brought  on  a  stretcher  to 
the  hospital. 

On  admission,  she  was  said  to  have  been  struck  upon  the 
back-bone,  and  she  complained  of  extreme  pain  across  the 
sacrum  and  of  numbness  over  the  left  buttock.  There  was  no 
anaesthesia  and  no  paraplegia,  nor  was  there  any  external 
evidence  of  fracture  or  of  other  gross  injury.  There  was,  how- 
ever, retention  of  urine. 

An  abnormal  condition  of  the  right  leg  and  arm  was 
present,  but  this  had  existed  horn  birth.  It  consisted  of 
partial  paralysis  and  atrophy  of  both  limbs  without  loss 
of  sensation,  but  with  some  contraction  of  the  flexor  muscles  of 
the  arm.  The  patellar  and  plantar  reflexes  were  exaggerated 
on  this  side,  but  there  was  no  ankle  clonus. 

During  the  first  week  she  was  in  the  hospital,  there  was 
complete  retention  of  urine  and  the  bowels  only  acted  once, 
and  that  after  an  enema.  After  tliis,  incontinence  of  urine 
and  fa'ces  set  in,  and  persisted  till  death. 

At  the  same  time  that  the  evacuations  began  to  pass 
involuntarily,  a  bedsore  suddenly  a})pt'ared  on  each  buttock. 
They  occurred  first  as  blebs  situated  on  the  lower  edges  of 
the  butt(jcks,  one  on  each  side  of  the  j)erina'Um.  'J'hev  wt'ro 
jx'ifcctly  symmetrical,  ami,  as  the  puticiit  lay  on  her'  back, 
they  wcic  (piitc  free  from  contact  with  tlic  bi-dding.  Tlu'V 
soon  bnrsi,  and  then  became  ulcers.  About  a  week  later  a 
swelling  made  its  api»earanee  on  the  sacrum,  whii-li  was  angry- 
looking  and  inllanied,  and  lapidly  becanu'  an  oin'ii  bedsore. 

The  t(!inj)(!rature  n|>  to  the  lime  of  the  ineontinenc»>  of  uriut» 
was    oidy    sli;;htly    iiiise(l,    geiieiallv     ranL;in;v    at     its    luL^hest 
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between  100^  and  lOr  F. ;  but  after  tliis,  up  to  the  time  of  the 
patient's  death,  it  was  more  elevated  and  of  the  hectic  type, 
varying;  from  normal  to  about  ]0n\  This  was  aeeompnnied  by 
an  ammoniacal  condition  of  the  urine  and  other  si^ns  of 
cystitis. 

She  died  gradually  of  exhaustion  on  lyfareh  12th,  and 
duriufr  the  last  weeks  of  life  the  aoute  bedsores  began  to  heal. 

Foi^t-mortem  examinaiion. — ^liody  emaciated,  legs  Avasted,  the 
right  more  so  than  the  left ;  right  arm  also  wasted  and  flexed  at 
the  elbow.  The  diminution  in  size  of  the  right  arm  and  leg 
appeared  to  aflect  the  limbs  en  mas^f^e,  and  not  to  be  due  to 
wasting  of  any  ])artioular  muscle.  There  were  three  bedsores, 
one  of  which  was  over  the  sacrum.  The  other  two  were  remark- 
ably and  symmetrically  situated.  As  the  body  lay  on  the 
table  and  the  observer  stood  at  the  feet,  two  circular  sores, 
about  1^  inch  in  diameter,  could  be  seen  on  the  buttocks, 
so  situated  one  on  each  side  of  the  perin;eum,  that  they 
nowhere  came  in  contact  with  the  table.  They  were  evidently 
healing,  as  a  margin  of  pinkish-white,  transparent,  new  skin, 
about  \  inch  broad,  surrounded  them. 

There  was  no  evidence  of  gross  injury  anywhere,  either  in 
the  skull,  vertebral  column,  muscles,  ligaments,  or  long  bones. 

There  was  acute  cystitis  with  thickening  and  contraction  of 
the  walls  of  the  bladder,  and  likewise  acute  inllammation  and 
dilatation  of  both  ureters  and  thickening  of  their  walls.  The 
inflammatory  process  extended  into  the  pelvis  and  calyces  of  the 
kidneys,  and  then  in  streaks  through  the  medullary  portion  of 
the  organs  to  reach  the  cortex,  where  the  streaks  ran  into 
irregular  groups  of  suppurating  points.  Both  ureters  cf>utained 
pus,  the  right  in  the  upper  half  of  its  course  towards  the 
kidney  containing  more  than  the  left.  This  iue<]uality  seemed 
to  be  due  to  the  presence  of  a  slight  stricture  in  tiie  right 
ureter,  halfway  between  the  bladder  and  the  kidney.  The 
heart,  lungs,  and  other  viscera  were  normal. 

On  o])ening  the  spinal  canal  no  fracture  of  bone,  thickening 
of  membranes,  or  iuemorrhage  was  (tbserved ;  all  appeared 
normal.  In  its  lower  half  the  cord  was  normally  firm,  except 
two  oY  thrt'c  iiu'hes  in  tlic  upper  lumbar  region,  where  it  was 
soft  and  slightly  wrinklcfl  transversely.  Tlie  upper  half, 
though  not  evidently  jiathologically  softened,  was  not  so 
firm  as  the  lower  lumbar  region.  In  several  places  the  right 
anterior  cornu  looked  smaller  than  the  left. 

The  brain  was  uusymmetrical,  the  whole  of  the  h-ft  hemisphere 
being  smaUer  than  the  right,  and  the  tem|)oro-sphenoidal  lobe 
and  angular  gyrus  more  seriously  malformed.  This  was 
evidently  a  congenital  abnormality,  and  it  has  been  fully 
described  by  me  in  a  paper  read  before  the  Medico-Chirur- 
irieal  Societv  on  tiie  Sth  of  IMav,  18S;{. 
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On  microscopic  examination  of  the  cord  sclerosis  of  the  right 
lateral  column  was  found,  which  was  evidently  in  connection 
with  the  abnormality  of  the  left  cerebral  hemisphere.  The 
changes  found  in  the  softened  portion  of  the  lumbar  region 
were  distension  of  the  perivascular  spaces,  and  a  soft,  porous 
condition  of  the  grey  matter  adjacent  to  the  grey  com- 
missure on  each  side,  but  there  were  no  distinct  traces  of 
inflammation. 

j\Iicroscopic  examination  of  the  lumbar  enlargement  revealed 
nothing  abnormal,  except  a  vessel  here  and  there  with  a  few 
leucocytes  around  it. 

Remarhs. — With  regard  to  the  spinal  cord  the  autopsy 
must  be  considered  to  have  yielded  negative  results.  For  the 
softening  in  the  lumbar  region  cannot  be  taken  as  evidence  of 
disease,  this  being  the  position  in  which  post-mortem  softening 
is  most  frequently  found ;  and  of  the  latter  process  this  cord 
probably  afforded  a  specimen. 

Nor  did  the  microscope  furnish  any  positive  proofs,  though 
it  did  some  suggestions,  that  recent  disease  had  been  at  work, 
and  that  the  cord  had  all  but  completely  recovered  by  the 
time  the  renal  affection  proved  fatal. 

If  by  concussion  of  the  spinal  cord  be  meant  disease  of  the 
spinal  cord  set  up  directly  by  the  shake  of  an  accident,  and 
not  indirectly  by  the  pressure  of  a  fractured  or  dislocated  bone, 
ux  of  a  hfcmorrhage  external  to  it,  or  by  any  such  jjrimary 
result  of  the  accident,  then  it  seems  to  us  that  the  present  case 
affords  an  example  of  concussion  of  the  spinal  cord.  As  no 
injury  to  bones,  muscles,  ligaments,  ka.,  was  detected  on  careful 
examination,  we  must  assume  that  if  the  symptoms  proceeded 
from  disease  of  the  spinal  cord  at  all,  the  latter  resulted 
directly  from  the  force  of  the  accident,  whatever  may  have 
been  the  precise  mechanism  by  which  the  result  was  produeetl. 

The  question  then  is,  Was  this  a  case  of  disease  of  the  spinal 
cord  ? 

It  is  true  tliere  was  an  absence  of  any  loss  uf  muscular  power 
or  of  sensation,  which  are  the  usual  phenomena  produced  by 
affections  of  this  part  of  the  central  nervous  system  ;  but,  on  the 
other  hand,  other  symi)tonis  were  prrstMit  which  are  very 
common  concomitants  of  paralysis  ami  amesthesia  in  acute 
disease  of  the  cord,  vi/.  (1)  Kcttiilion  and  then  ineontiiieuco 
of  the  evacuations,  and  (2)  so-cailt'd  ac-iite  IxMlsort'S. 

Tlies(!  conditions  must  have  been  due  eitlier  to  direct  local 
injury  of  the  parts  affected  or  to  nerve  k-sions,  I'ithcr  peripheral 
or  central.  We  may  sot  aside  the  idea  of  local  injury  i»f  the 
bladder,  bowel, and  perinaMun,  as  there  never  was  the  slightest 
evi(len(;e  of  it.  Tln.^  (juestiou  only  remains  whetlier  the  sym|i- 
toms  wer<!  (bui  to  periplieral  or  to  central  neiM'  lesion.  It  is 
dillicult  to  suppose  dial  the  nerves  sn|>itlying  llie  Matlder  and 
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rectum  should  have  boon  directly  injured,  when  at  tlie  post- 
mortem examination  not  the  slifTjhtest  damage  to  otlur  parts 
could  be  discovered  ;  and  it  would  be  still  more  incredible 
that  a  precisely  symmetrical  lesion  should  have  affected  the 
perineal  nerves.  The  only  reasonable  explanation  of  the  exact 
symmetry  of  the  acute  bedsores  in  the  perineum,  which  were 
situated  on  parts  not  exposed  to  jiressure,  is  that  the  cord  was 
diseased  at  tiie  si)ot  in  the  lumbar  region  where  the  perineal 
nerves  approach  or  meet  each  other.  And  this  would  equally 
explain  the  affection  of  the  bladder  and  rectum. 

But  it  may  be  objected  that  no  disease  of  the  spinal  cord 
was  actually  found.  To  this  we  answer,  that  physiological 
reasoning  in  this  case  is  of  more  value  than  arguments  based 
on  our  inability  to  find  pathological  changes,  and  that  for  two 
reasons : 

1.  Because  it  is  impossible  to  examine  more  than  a  small 
portion  of  the  cord  microscopically.  And  although  such  scant 
examination  shows  us  the  anatomical  changes  of  disease  when 
extensive,  yet  our  not  finding  alterations  in  the  few  sections  we 
examine  is  no  proof  of  the  absence  of  a  small  focus  of  disease. 
In  the  present  instance  the  focus  must  have  been  very 
limited  in  extent. 

2.  It  is  legitimate  to  suppose,  that  if  we  had  had  an  oppor- 
tunity of  examining  the  cord  a  week  or  so  after  the  injury 
we  might  have  found  disease  ;  and  yet  that  six  weeks  after 
the  accident  all  morbid  changes,  exce])t  the  few  doubtlul 
ones  recorded,  might  have  cleared  up.  For  the  bedsores  had 
long  been  healing,  and  death  was  the  result  not  of  progressive 
cord  disease,  but  of  an  unfortunate  cystitis  and  suppurative 
nephritis  which  early  accompanied  the  paralysis  of  bladder. 

It  seems  then  that  the  only  reasonable  conclusion  is,  that 
owing  to  the  concussion  of  the  spinal  cord  produced  by  the 
force  of  the  accident  a  small  focus  of  disease  resulted,  which 
would  probably  have  ended  in  the  recovery  of  the  patient,  had 
not  secondary  disease  of  bladder  and  kidneys  unfortunately 
proved  fatal. 

Satisl'actorily  proved  cases  of  concussion  of  the  spinal  cord 
are  undoubtedly  rare  ;  but  we  must  remember,  that  in  order  to 
prove  them  we  require  a  post-mortem  examination.  This  case 
at  least  suggests  what  other  considerations  would  render  pro- 
bable, that  in  severe  accidents  small  local  lesions  may  result 
from  concussion,  and  although  they  may  cause  very  obscure 
and  annoying  symptoms,  yet  as  they  are  small  in  extent  and 
have  not  damaged  vital  }»arts  they  terminate  in  recovery,  and 
leave  us  to  argue  as  to  tiie  cause  of  the  clinical  phenomena  we 
observe,  without  giving  us  the  opportunity  of  j)ioving  whether 
our  conelusions  are  correct. 


CASE  OF  coxcussiox  AXD  infla:\imatiox  of 

SPIXAL     COED    FROM     GUXSHOT-WOUXD    OF 
BACK. 

BY   WALTER    EDMUNDS,    M.D.,    F.E.C.S. 

Ox  October  29th,  1883,  A.  B.,  aged  19,  was  shot  in  the  back  ; 
he  fell  immediately,  and  had  to  be  carried  out  of  action.  The 
surgeon  who  first  examined  the  case  reported,  "  he  was  found 
to  be  suffering  from  a  gunshot-wound,  the  projectile,  ap- 
parently a  large  slug,  having  entered  obliquely  near  the 
inferior  angle  of  the  right  scapula ;  the  wound  was  large,  its 
edges  being  inverted,  contused  and  irregular.  A  careful 
examination  was  made ;  but  the  finger  failed  to  discover 
any  foreign  body,  the  projectile  having  taken  a  tortuous 
course  towards  the  dorsal  vertebras,  where  it  is  probably 
lodged.  There  is  little  doubt  that  the  spinal  cord  has  been 
severely  injured,  for  there  is  complete  paralysis  below  the  seat 
of  injury." 

Patient  was  sent  home,  and  on  coming  under  our  observation 
(Xov.  25th)  the  wound  was  seen  to  be  on  the  level  of  the  fifth 
dorsal  spine  and  aljout  an  inch  to  its  right.  Probe  would  only 
enter  about  half  an  inch.  He  was  completely  paraplegic,  and 
without  any  sensation  below  the  level  of  the  wound.  No 
control  over  bladder  or  rectum.  Both  arms  very  weak,  the 
right  weaker  than  the  left.  Some  cystitis.  A  btnlsore  over 
sacrum.  He  died  IMarch  5,  1884,  four  and  a  half  munths  after 
receiving  the  woun<l. 

At  autopsy,  the  bullet  ^\oulld  had  hralrd;  no  fracture, 
or  indication  of  fracture,  or  dislocation  of  vertebra  could  be 
found,  nor  any  track  of  the  projectile.  Theca  vertebralis 
intact.  The  cord  was  seen  to  be  mucli  atrojihied  and  softened 
aljout  the  level  of  th<'  wound.  The  biilkt  could  not  lu'  found, 
although  carefully  Icjoki'd  fur.  Kidneys  Iiyp<'rti(tpliied  :  lour 
or  live  ounces  of  serum  in  p<Ticai(liuin. 

On  hardening  the  cord  in  JMuih  r's  lliiid,  it  was  seen  that 
tiiere  was  universal  myelitis  and  softening  for  about  two  inches 
opposite  tlie  wound  ;  this  gradually  passing  bel(»w  into  the 
sclerosis  of  till-  lateral  and  anterior  pyramidal  tracts, and  above 
into  sclerosis  of  the  posterior  median  columns. 

Tliere  was  no  indication  of  lianiorrluige,  either  txteiiial  to 
or  into  the  sulistaiice  nf  (lie  cord.      ll  .surlace  was  uninjuriil. 


104  CLINICAL   CASES. 

Remarks. — Although  tho  surgeon  who  first  examined  the 
case  was  no  doubt  justified  in  his  opinion,  yet  the  subsequent 

Srogress  of  the  case  ouglit  to  have  thrown  some  doubt  on  tlie 
iagnosis. 

The  length  of  time  (-4.^  months)  the  patient  survived  must 
be  most  exceptional  in  fracture  of  vertebra  with  direct  injury 
to  the  cord. 

Lidell,^  speaking  from  an  experience  acquired  in  the 
American  Civil  War,  says,  "  Leaving  out  of  calcuhition  such 
fractures  as  involve  the  spinous  processes  alone,  the  writer  has 
never  seen  a  case  of  gunshot  fracture  of  a  vertebra  get  well, 
and  he  might  add  he  has  never  seen  life  prolonged  for  a 
month  after  the  infliction  of  that  injury." 

And  further,  in  a  fracture  of  bono  with  the  bullet  imbedded 
in  it,  it  would  be  surprising  that  the  sinus  should  completely 
close  and  without  the  discharge  of  spicules  of  any  bone. 

Somewhat  similar  cases  are  to  be  found  on  record.  Dr. 
Charlton  Bastian^  relates  the  case  of  a  man  who  fell  in  his 
sleep  from  the  top  of  a  haystack  25  feet  high  :  his  legs  were 
at  once  paralysed,  and  after  suft'ering  from  spinal  symptoms  for 
six  months,  he  died.  At  the  post-mortem  examination  no 
changes  whatever  were  seen,  for  the  important  changes  which 
did  exist  in  the  cord  were  only  rendered  visible  by  keeping  it 
for  some  days  in  a  hardening  solution. 

Sir  William  Gull  records  a  case  due  to  an  injury  to  the 
back  of  the  neck,  terminating  tatally  in  thirty-four  hours.  At 
the  post-mortem  examination  no  fracture  or  dislocation  was 
found,  but  a  contusion  of  the  cord  at  the  level  of  the  4tli  and 
5th  cervical  vertebrae.^ 

Leyden*  mentions  a  case  which  he  saw,  in  which  concussion 
of  the  spine  causing  paralysis  proved  fatal  in  five  days. 
At  the  post-mortem  nothing  whatever  could  be  found 
abnormal,  either  microscopically  or  macroscopieally. 

In  conclusion,  it  may  bo  remarked  that  the  myelitis  whicli 
was  found  in  this  case  could  not  have  accounted  for  the 
paraplegia  which  immediately  followed  the  injury.  The  term 
"  concussion  "  has  been  used  to  indicate  the  cause  of  this. 

'  Lidcll,  "On  Injuries    of   tlio  S|iinc,  iiicludiug   Concussion  of  the  Spinal 
Cord  :  "  '  Amer.  .Tourniil  of  Med.  Sciences,'  18(j 4. 
'  '  TraiiHiotionH  r)f  Mcd.-Cliir.  Sm-icty,'  vol.  I.,  18G7. 

*  Guy's  Ho.spilal  K.  p.-rt-'.  IMfiS. 

♦  'Klinik  der  Iluckcnuinrks-Krankliciten,'  vol.  ii.,  1875. 


Critical  gigcst. 

ON  THE  SO-CALLED  HEEEDITAKY  ATAXIA,  FIRST 
DESCRIBED  BY  FRIEDREICH. 

BY   J.    A.    ORMEllOD,    M.D. 

Eeferences  to  Published  Casks: — 

Friedreich's  writings  on  the  subject  will  he  funnd  in    Virchow's 

Archiv,  Bd.  26,  27,  68,  70. 
Schulze  gives  the  morbid  anatomy  of  one  of  Friedreich's  cases  in 

Virchow's  Archiv,  Bd.  79, 

Other  cases  are  given  by  : — 
Carre.     '  De  1' Ataxic  loco nioti ice  progressive.'     (These  de  Paris.) 
Brousse.     '  De  1' Ataxic  hereditaire.'     (Paris,  1882.) 
Kahler  und  Pick.     '  Archiv  fur  Psychiatrie,'  &c.,  Bd.  8. 
Seeliymiiller.     'Archiv  fiir  Psychiatric,'  &c.,  Bd.  10. 
Rutimeyer.     '  Yirchow's  Archiv,'  Bd.  91. 
Schmtd.     '  Correspondenzblatt  fur  Schweizer  Aerzte.'     1880. 
Carpenter.     Medical  Society  of  London,  1871. 
Dresclifeld.     Manchester  and  Liverpool  Hospital  Reports,  1876. 
Gowers.     '  Transactions  of  Clinical  Society.'     Yol.  xiv. 
D' Arcy  Poicer.     St.  Bartholomew's  Hospital  Ecports,  1882. 
Kellogfj.     '  Arcliives  of  Electrology  and  Neurology.'     Yol.  ii. 
Hammond.     '  Journal  of  Nervous  and  Mental  Hisease,"  1882. 

Frieureicii,  after  describing  the  six  cases  first  observed  by  hiui, 
gives  the  fwllowing  general  dcKcription  of  the  disease : — 

" 'J'here  exints  a  chronic  inllannnatoiy  degeneration  of  the  spinal 
cord,  leading  to  atro])liy  ;  which  develops  chiefly  at  tlio  period  of 
puberty,  under  the  influence  of  hereditary  predisposition ;  which 
is  essentially  limited  to  the  posterior  columns  of  the  cord,  begins 
in  the  lumbar  region,  spreads  from  thence  ui)wards  and  down- 
wards, and  finds  its  limit  in  tlio  medulla  olilongata,  after  involving 
the  trunks  and  nuclei  of  the  hypoglossal  nerve.  .  .  . 

"The  clinical  charactors  of  the  disease  are  impairment  in  tho 
co-ordination  iind  harmony  of  movements,  developing  gradually 
and  spreailing  from  the  l(j\vor  to  tho  upper  half  i>f  llit<  ht>dy,  and 
alwayH  involving  Anally  the  organs  of  speech  ;  sensihility  and  tho 
functions  of  th(*  special  senses,  and  of  {\w  brain,  boing  intact. 
I'aralyhis   of  (lie   hphincters  and  trophir  disturhaiicis  are   ubsmt. 
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Loss  constant  nhcnoniona  are  curvature  uf  the  spine,  sensations  of 
vertii^o,  and  nysta<^nni.s. 

"  From  a  clinical  point  of  view  we  niuat  regard  the  disease  as  a 
progressive  paralysis  of  tlie  faculty  of  the  combination  of  niuvo- 
nients  ;  from  tlio  point  of  view  of  patln  (logical  anatomy,  as  a 
chronic  degenerative  atropliy  of  the  posterior  columns  of  the  cord." 

We  shall  give  an  ahstrant  of  two  of  his  earlier  cases,  which 
possess  the  advantage  of  having  been  observed  by  him  over  a  long 
period  of  time. 

1.  Charlotte  Lotsch  was  one  of  a  family  of  five  children.  Tlireo 
were  healthy,  one  (a  brother)  had  the  same  disease  as  herself. 
She  was  well  till  18,  then,  without  assignable  cause,  weakness 
began  first  in  the  left  leg,  then  in  the  right.  This  l>ecame  worse 
in  six  years'  time  after  a  confinement ;  slie  now  needed  support  when 
walking.  At  26,  weakness  in  both  upper  limbs  apjjcared,  and 
difiiculty  of  speech.  She  was  first  seen  by  Friedreich  at  the  ago 
of  31,  having  been  ill  thirteen  years.  She  was  a  spare  muscular 
woman,  yet  unable  to  walk  or  stand  without  support.  Wlien  lying 
down,  she  could  execute  simple  movements  of  the  legs,  though  with 
considei'able  effort.  Simple  movements  of  the  hands  and  arms 
were  executed  easily,  but  finer  movements,  sucli  as  picking  up  a 
small  object,  threading  a  needle,  ttc,  with  very  great  ditliculty. 
Her  speech  was  thick  and  stammering.  Sensibility  in  all  its 
modes  was  normal,  as  was  also  the  electro-contractility  of  tlio 
muscles. 

A  year  later  she  had  a  siulden  attick  of  diabetes  insij)idn8, 
accoin})anied  with  a  rise  in  the  pulse-rate,  tiusliings,  and  erythe- 
matous eruptions.  These  disa}>])eared  equally  suddenly  in  tlireo 
and  a  half  months'  time  ;  transient  salivatitm  followed,  also  sweat- 
ings, diarrhcca  and  vomiting.  The  ataxia  and  the  speech  became 
worse,  troublesome  vertigo  and  ]ialpitation  set  in.  Before  leaving 
the  lios[»it;d  (which  she  did  in  three  years'  time),  the  motor  power 
h:td  diminished  in  the  lower  limbs,  the  electro-contractility  of 
their  muscles  was  impaired;  contracture  of  the  feet  and  slight 
spinal  curvature  were  noted. 

She  again  came  umler  observation  at  the  age  of  40,  in  the  31st 
j'car  of  the  disease.  In  the  interval  she  had  experience'd  frequent 
cramps  and  pains  in  the  lower  limbs,  and  occasional  difficulty  of 
micturition,  and  she  had  lost  power  in  the  legs.  Her  state  was 
now  as  follows.  The  lower  limbs  were  jiaralysed  ahnost  comj)letely, 
tlio  muscles  of  the  legs  wore  flaccid,  but  there  was  fre(pU'ntly  con- 
tracture of  the  thigh  muscles.  Sensibility  was  considerably  di- 
minished ;  the  i)lantar  rettexes  were  ])resent,  the  jiatellar  tendon 
reflexes  absent.  In  the  np]ier  limbs  the  muscular  power  and 
cutftneous  sensibility  were  unimi)aired,  but  the  incoordination  had 
increased.  There  was  well-niarketl  curvature  (angular  and 
lateral)  of  the  H])ine  ;  she  sat  all  hunched  together,  the  head  ex- 
hibiting oscillatory  movements  like  those  seen  in  a  ]»erson  going 
to  hlee](  u]>right.  The  sjMech  was  almost  unintelligible,  nystagmus 
had  developed  ;  though  there  was  no  squint,  and  tlie  action  v(  the 
])npils  was  normal. 
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Agan  there  occurred  a  transitory  elevation  of  the  pulse-rate.  She 
died  of  bronchitis,  age  49,  in  the  33rd  year  of  the  spinal  disease. 

The  post-mortem  we  shall  give  afterwards. 

2.  Friedrich  Siiss  belonged  to  a  family  of  five  children  ;  only 
one  of  them  was  healthy,  three  others  were  diseased  like  himself. 
At  15,  he  became  affected  with  a  weakness  of  the  left  leg,  which 
in  eighteen  months  spread  to  the  left  arm.  Soon  the  right  leg 
and  arm  became  similarly  affected.  He  had  feelings  of  weakness 
in  the  back  and  loins.  At  18,  difficulty  of  speech  showed  itself. 
On  rare  occasions  he  had  numb  feelings  in  the  left  arm. 

When  first  examined  by  Friedreich  (being  then  24,  and  having 
been  ill  nine  years),  he  could  still  walk  with  help.  He  walked  with 
a  tottering  uncertain  gait  like  that  of  a  drunkard,  with  peculiar 
tossing  movements  of  the  legs,  particularly  w'ell  seen  on  going 
vipstairs. 

He  had  difficulty  in  standing,  even  with  open  eyes,  and 
could  only  do  so  Avith  tottering  and  balancing  movements  of  the 
body.  Delicate  movements  of  the  hands  were  made  with  much 
uncertainty  and  irregularity.  All  the  sensory  functions  were 
unimpaired.  The  speech  was  thick  and  stammering.  There  was 
slight  curvature  of  the  dorsal  spine. 

^  He  was  re-examined  three  years  later.  The  incoordination 
had  increased,  but  except  that  he  had  become  subject  to  vertigo, 
and  had  lost  power  of  erection  and  emission,  there  was  no  addi- 
tional symptom.  Thirteen  years  later  he  came  to  Friedreich 
again.  Now  he  could  no  longer  stand,  owing  to  difficulty  in 
balancing  liimself,  and  even  when  sitting,  his  head,  if  unsupported, 
nodded  and  swayed.  But  still  there  w^as  no  true  paralysis,  and  no 
affection  of  sensation.  His  speech  was  barely  intelligible.  A 
slight  lateral  nystagmus,  only  evident  on  fixing,  had  made  its 
appearance.  He  died,  a  year  later,  of  typhoid,  at  the  ago  of  38, 
the  duration  of  the  spinal  disease  being  twenty-three  years. 

Let  us  proceed  to  examine  the  clinical  features  of  the  disease 
more  in  detail. 

The  more  striking  feature  is  its  tendency  to  attack  many 
members  of  one  family.  With  regard  to  ordinary  tabes,  most 
authorities  agree  that  it  does  not  run  in  families,  so  tliat  this 
constitutes  a  first  clinical  point  of  difference.  Not  that  Friedreich's 
disease  is  usually  hereditary,  in  the  strict  sense  of  the  term 
(though  it  may  be  so),  but  that  it  attacks  many  members  of  the 
same  gc'iieration.  Tjil)le  1.  shows  this  in  every  instance,  with  the 
j)osHi))le  exc(']ition  of  Hroussc's  case,  who  does  not  mention  whether 
the  i)atient  had  any  Inothers  or  sisters.  Very  remarkable  in  this 
respect  are  liutimeyer's  observations  on  the  Hlattui-r  family  ; 
where  in  the  same  generation,  from  four  separate  brandies  of  tlio 
family,  eight  nieml)ers  were  affected.  Yet  that  the  disease  may 
bo  transmissible  is  sliowii  in  this  same  instance,  for  it  appeai-H 
probablo  that  a  male  an(!estor  live  generations  back  was  ataxie. 
Again,  in  Uroussi^'s  case  the  mother  of  the  jtatient  was  ataxie  ;  and 
in  Carre's  (besides  the  brothers,  sisteis,  and  maternal  eoUNiii^  the 
niolhei',    iiialciiial    uncles  and   annls,   and    grandniot her.      So   that 
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successive  as  well  as  Bimultaueous  outbreaks  are  possible,  though 
not  the  rule.  Apart  from  ataxy,  proclivity  to  other  forms  of 
disease  has  been  observed  in  those  families;  on  the  side  of  tho 
ncn'ous  system,  to  chorea,  paralysis,  hysteria,  mental  attections, 
intemperance  ;  on  the  sitle  of  general  disease,  to  phthisis. 

Friedreich's  opinion,  based  on  his  own  nine  cases,  was  that 
females  were  much  more  pi'ono  to  the  disease  than  males,  but 
subsecjucnt  observations  show  that  this  is  not  the  cjise. 

Secondly,  it  attacks  in  early  life.  Ordinary  taljes  is  a  disease  of 
middle  age  or  of  later  life.  Doubtless  we  have  now  means  of 
recognising  it  at  an  earlier  period  than  formerly  we  could  ;  but 
still  its  onset  is  less  early  than  that  of  the  hereditary  form. 
Friedreich  stated  that  the  latter  coincided  Avith  commencing  or 
developing  i)uberty,  the  dates  in  his  cases  varying  from  oet.  13 
to  act.  18 ;  but  other  authors  have  observed  it  to  begin  still  earlier. 
Thus,  in  three  of  Kutimeyer's  cases  it  began  about  the  age  of  4 
(one  child  indeed  had  never  been  able  to  walk  straight) ;  and  in 
two  of  Hammond's  cases  at  a  similarly  early  age.  Table  II. 
shows  that  for  members  of  the  same  family  there  is  usually  a 
curious  coincidence  as  to  the  dates  of  onset. 

The  first  system  is  almost  invariably  ataxy  of  the  k)wer  limbs. 
This  statement  Avill  hohl,  we  believe,  in  spite  of  certain  recent 
criticisms.  Hammond,  commenting  on  Friedreich's  cases,  says, 
"  the  first  symptom  obser\-ed  was  weakness  of  the  lower  extremi- 
ties, and  tins  gradually  extended  so  as  to  involve  the  upper 
extremities.  Here  was,  therefore,  a  true  paralysis."  But  wo 
must  remember,  that  as  early  symptoms  generally  come  through 
the  report  of  the  patient  or  his  friends,  any  impediiucnt  to  walking 
(whether  paralytic  or  ataxic)  would  probaldy  figure  as  weakness 
of  the  legs.  If  we  look  to  tho  result  of  8ubsc(pient  medical 
observation,  we  shall  find  many  carefully  observed  cases  in  which 
there  was  ataxia  but  no  paralysis.  It  is  true  that  absolute  para- 
plegia is  recorded  in  some  cases,  and  paresis  of  tho  lower  limbs  in 
others,  but  this  was  not  till  the  disease  had  existed  for  years. 

Tho  absence  of  sensory  symptoms  is  a  point  of  gretit  interest. 
In  typical  tabes,  as  is  well  known,  the  pains  are  usually  a  jtro- 
minent  symptom,  es])e,cially  in  the  early  stages,  and  are  rarely 
absent  thvoughout.  Further,  sensoiy  disturbances,  such  as  numlt- 
ness,  antcsthesia,  delay  in  tho  transmission  of  painful  impressions, 
fre(iuently  accompany  the  incoordination  of  movement.  But  in  tho 
majority  of  hereditaiy  cases  pain  is  conspicuous  ])y  its  absence,  at 
least  till  tho  disease  is  inveterate.  (There  are  a  few  exceptions,  to 
which  wo  shall  return.)  Again,  though  diminution  of  sensil>ility 
has  been  often  noted,  it  is  usually,  for  tho  earlier  periixls,  in  (juito 
an  insignilicant  degree,  and  in  many  cases  every  almonnality  of 
sensation  has  been  thorf)Ughly  excluded.  We  havi',  tli<  rei'ore,  in 
this  disease  an  illustration  of  ataxy  pure  and  simjile,  apart  from 
motor  or  sensory  paralysis. 

Harmony  in  muscular  contraction  is  needed,  says  Friedreich,  as 
much  for  the  maintenance  of  a  position  as  for  movement.  Tho 
lack  of  it  during  movement  produces   tho   staggering   gait,  tho 
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awkwardness  of  tlie  hands,  &c.,  i.e.  locomotor  ataxy  ;  the  same 
defect  in  the  maintenance  of  position  he  calls  "  static  ataxy."  It 
is  illustrated  in  this  disease  by  the  swaying  of  the  head  and  neck 
when  unsupported,  by  the  wavering  motions  sometimes  seen  when 
the  arms  are  held  out,  and  is  a  later  phenomenon  than  is  locomotor 
ataxy.  The  well-known  "  Eomberg's  symptom,"  i.e.  inability  to  stand 
with  the  feet  together  and  the  eyes  closed,  is  ascribed  by  Eutimeyer 
to  static  ataxy  in  the  muscles  of  the  trunk.  This  is  not  always 
present.  The  disease  generally  sj^reads  upwards  with  rapidity. 
In  many  cases  the  arms  have  been  attacked  very  soon  after  the 
legs,  or  at  least  -wdthin  a  year  or  two.  But  this  is  not  invariable  ; 
four,  six,  eight,  or  more  years  may  elapse  ;  indeed,  in  one  of  Dresch- 
feld's  cases  the  arms  had  not  been  attacked  after  fourteen  years. 

The  affection  of  speech  may  manifest  itself  either  simultaneously 
with  the  affection  of  the  arms  or  not  till  many  years  afterwards. 
A  verbal  description  of  peculiarities  of  speech  is  more  difficult  even 
than  description  of  gait ;  but  this  much  we  may  say,  the  defect  is 
a  defect  of  articulation,  not  of  word-memory  ;  neither  on  the  other 
liand  is  there  loss  of  motor  power  in  the  organs  of  sj^eech,  though 
tremor  of  the  tongue  has  been  noticed.  From  a  mere  drawl, 
stammer,  undue  confluence,  or  undue  separation  of  syllables,  the 
affection  may  advance  till  speech  becomes  wholly  unintelligible. 

Nystagmus  marks  clinically  the  highest  level  to  which  the 
disease  extends.  It  is  bilateral,  usually  transverse,  and  is  observed 
only  while  the  patient  fixes  or  follows  an  object.  It  is  a  late 
phenomenon,  and  therefore  its  absence  need  not  tell  against  the 
diagnosis. 

We  have  now  enumerated  the  most  striking  features  of  the 
disease,  viz.  ataxy,  first  of  the  legs,  then  of  the  trunk  and  arms, 
imperfection  of  speech,  nystagmus.  But  there  are  others  of 
importance.  First,  the  absence  of  knee-phenomenon.  This  has 
been  found  absent  in  every  case  examined  for  it  (the  older  cases  of 
course  were  not).  In  Friedreich's  last  case  it  was  found  absent 
within  a  jj^ear  after  the  disease  had  declared  itself,  and  we  might 
expect  from  analogy  to  fintl  it  aljsunt  still  earlier.  In  the  healthy 
children  of  an  ataxic  family  Eutimeyer  has  found  tlie  kneo- 
Ijhenomenon  normal.  Secondly,  curvature  of  the  spinal  colunui. 
In  u)ost  nervous  diseases  (disregarding,  of  ccmrse,  those  secondarv 
to  disease  of  the  vertebra))  the  spinal  column  is  unailected. 
Psoudo-hypertrophic  muscular  paral^'sis  may  be  (pioted  as  an 
cxce])tion.  And  indeed,  as  in  that  case,  so  in  this,  the  cause  is 
essenLially  the  same,  viz.  the  lack  of  clUeicnt  muscular  support. 
A  combination  of  lateral  and  angular  curvature  is  fre([uent ;  but 
lateral  (MirvatMro  alone  is  noted  livo  times  as  against  angular 
curvature  once.  This  we  should  expect,  assumiug  the  cause  to  bo 
laxity  of  the  muscular  ligaments.  ( Sirvaturo  of  the  sj)ine  may  bo 
a  very  early  symptoui  ;  in  (Carpenter's  second  case,  and  in  one  of 
Friedreich's  (lases,  it  manifesti'd  itself  two  years  before  the  uii- 
stc^adiness  of  gait.  Its  occurrence  nuiy  be  Houietimes  ilue  to  inero 
eoiiiciden(!e,  liut  this  can  soarcely  bu  so  in  every  case,  oonsiilering 
how  rrc(|Ui'iil!y  it  is  noted. 
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There  remain  sinuhy  other  Rymptoms,  in  ;i  certain  sense  ac- 
cessory, ami  ai>i>ertaining  mostly  t<>  an  advanced  period  ut'  tlic 
disease.  Such  are  true  paralysis,  atrojihy,  and  contracture  of 
muscles,  and,  on  the  sensory  side,  anaesthesia  or  pains.  rerha])s 
we  may  add  occasional  visceral  disturbances.  Rutimeyer  has  noted 
an  early  form  of  ctmtracture,  viz.  that  the  great  toes  become  turneil 
up  towards  the  dorsixm  of  the  foot ;  the  mother  of  one  family  had 
herself  observed  this  in  her  children,  and  put  it  downi  as  a  "  malum 
signum."  Such  symptoms  probably  denote  that  tracts  of  the  cord 
other  than  tlie  posterior  columns  are  involved.  Interest  tlierefore 
attaches  to  the  date  of  their  appearance,  since  it  may  help  us  to 
understand  the  manner  in  which  the  disease  spreads  within  the 
cord. 

It  is  worth  while  to  recapitulate  the  clinical  relations  borne  by 
this  disease  to  the  ordinary  form  of  tabes.  The  phenomena  of 
ataxv  beginning  in  the  lower  limbs  and  S]>rcading  upwards,  surelj', 
if  at  a  variable  rate,  coupled  w^ith  tlie  loss  of  tendon  reactions, 
constitute  the  common  basis  of  the  two  affectitms.  The  prognosis 
quoad  recovery  appears  equally  hopeless  in  each.  But  they 
exhibit  diflercnces.  For,  firstly,  tlic  multiform  nervous  phenomena 
which  may  usher  in  typical  tabes — such  as  liglitning  pains, 
anomalies  of  micturition,  transient  paralysis  (especially  in  the 
oculo-motor  district)  loss  of  pupillary  reflex  ;  or  more  rarely  optic 
atrophy,  visceral  crises,  trophic  disturliances  in  joints,  bones,  and 
elsewhere — all  these  are  al>sent  in  the  hereditary  form  ;  where 
uncomplicated  ataxia  is  the  initial  and  for  a  time  the  only 
symptom.  Particularly  remarkable  is  the  absence  of  jiain,  and 
indeed,  at  the  outset,  of  any  sensory  or  motor  paralysis.  Secondly, 
ill  the  hereditary  form  the  spread  of  the  aftection  to  the  arms  is 
more  rapid ;  and  the  disturbance  of  speech  and  nystagmus  are 
pecidiar  to  it.  If  with  Friedreich  w^e  regard  these  also  as  ataxic, 
then  we  may  say  that  the  ataxia  spreads  more  rapidly  and  at  the 
same  time  spreads  further  in  this  than  in  the  typical  form.  We  have 
only  to  add  the  diff"erencc8  in  family  predisposition  and  in  the 
age  at  onset  (already  sufficiently  noticed )  to  complete  tlie  contrast. 

Now  seeing  how  marked  the  contrast  is,  it  is  not  surprising  tliat 
Bome  authors  should  have  denied  the  existence  of  any  relationsliip 
between  the  two  diseases.  Thus  Hammond  maintains  that 
Fritidreich's  cases  are  not  exami>les  of  locomotor  ataxy  at  all,  but 
of  disease  in  tlio  medulla  or  cerebellum  extending  secondarily  to 
the  cord.  An  answer  to  this  sxssertion  is  to  be  found  in  the  morbid 
anatomy.  For  not  only  Friedreich's  jiost-mortems  (which  cannot, 
wo  think,  be  slielved  simply  on  the  score  of  being  old)  but  also 
the  recent  researches  of  Scliultze  and  Brousse  esfciblish  the  fact 
that  the  disease  is  not  cerebral,  but  spinal,  and  involves  the 
posteriftr  columns.  The  same  answer  must  be  made  to  the  French 
authors  who  regard  it  as  a  variety  of  disseminated  sclerosis.  The 
afloc-tion  of  speech  and  the  nystagmus  indeed  lend  clinical  support 
to  that  view,  but,  post-mortem,  the  sclerosis  (at  least  as  regards  the 
i)Obtorior  columns)  has  been  found  to  bo  systematic,  not  dis- 
seiuiiiated.     The  views  expressed  by  Erb  appear  to  us  bettiT  to 
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represent  the  facts.  This  author,  while  recognising  fully  the 
varieties  exhibited  Ly  tabes,  thinks  that  most  cases  may  be 
grouped  under  one  of  two  types,  either  the  classical  type  or  that 
described  by  Friedreich.  This  he  regards  as  the  only  natural 
subdivision.  To  borrow  botanical  language,  the  natural  order 
tabes  contains  two  species,  to  which  most  individuals  may  be 
referred.  The  propriety  of  this  classification  is  justified,  rather 
than  otherwise,  by  the  occurrence  of  forms  transitional  between 
the  two.  Such  forms  are  well  illustrated  by  Carre's  case  (Table  II., 
No.  21),  in  which  there  was  well-marked  heredity  and  affection 
of  speech,  yet  the  disease  began  with  pains  and  numbness  in  the 
feet  and  legs,  and  diplopia  was  observed.  Again,  Dreschfeld's 
three  cases  (25-27),  were  it  not  for  the  fact  that  five  members  of 
the  same  family  were  attacked,  resemble  the  classical  type ;  for 
there  were  pains  from  the  onset,  and  no  affection  of  speech  is 
mentioned.  In  both  Carre's  and  Dreschfeld's  cases  the  onset  was 
rather  late  for  that  of  the  hereditary  disease  [ait.  20-23].  Again, 
early  pains  were  noted  in  three  of  the  Siiss  family  (Nos.  3  to  5)  ; 
and  in  Power's  case  (Xo.  34)  there  appear  to  have  been  vomitings 
at  an  early  period.  This  appears  to  be  the  place  to  notice  the 
observations  of  Seeligm  tiller.  These  relate  to  two  brothers,  whose 
parents  were  first  cousins,  and  whose  mother  and  maternal  aunt 
were  highly  neurotic.  The  one  brother  had  ataxy  of  the  legs, 
nystagmus,  and  fibrillar  twitching  of  the  tongue,  though  his  speech 
was  normal.  He  was  sul)ject  to  migraine,  dreamy  states,  and 
inverted  sexual  passions.  The  other  brother  was  ataxic  in  the 
legs,  had  commencing  nystagmus,  and  his  speech,  was  peculiar. 
He  also  was  subject  to  dreaminess  and  forgetfulness.  Friedreich 
refused  to  acknowledge  these  as  cases  of  hereditaiy  atax}-,  doubt- 
less on  account  of  the  mental  sj^mptoms,  and  because  the  knee- 
phenomenon  was  present.  But  they  are  worth  mentioning  wliile 
on  the  subject  of  aberrant  forms,  especially  when  we  remember 
the  connection  between  ordinary  tabes  and  general  paralysis  of 
the  insane. 

The  morbid  anatomy  of  this  disease  rests  upon  six  eases  (Friedreich, 
Schultze,  lirousse),  in  which  the  symptoms  were  well-marked 
during  life,  and  careful  examinations  were  made  post-mortem,  and 
upon  one  other  case  (Kaliler  and  Pick)  in  wliicli  important 
anatomical  data  were  obtained,  though  the  clinical  history  was 
Koinewliat  imperfect.  Of  these  we  shall  give  an  abstract,  as  some 
parts  of  tlie  pathology  are  still  matter  of  discussion. 

I.  Andreas  Lotscli  (Table  I.,  Case  1)  died  from  tyjjhoid  whin 
the  ataxy  was  of  twenty  -  one  years'  standing.  Pesides  the 
ataxy  and  tlie  afl'eetion  of  speech,  there  had  l)ei<n  true  paralysis  of 
tlio  adductoiK  of  tlie  thiglis,  witli  some  general  feebleness  of  uiove- 
niont. 

l*()Ht-iii()rti;m,  tlie  following  lesions  were  found  by  Friedreielj. 
IJoneatij  tlut  dura  mater,  in  the  lumbar  regions  of  the  cord  only, 
there  was  lluid,  and  at  a  eorresponding  level  some  softt'iiiiig  of  the 
eord. 

The   yu'd    iiKitrr   upon   the  jio,--lcrior  as[iee(  of   the  eord  was  uiilk_\ 
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aiul  tliickened  in  its  whole  length,  aiul  tliere  were  soft  fih'unentons 
adliesiuns  between  it  and  tlie  dura.  The  posterior  cohnnns  were 
grey,  translucent,  and  finn  (this  ehiinge  Iteing  most  marked,  and 
ajipearing  to  have  commenced,  just  al)Ove  the  InmViar  swelling,  and 
terminating  just  above  the  liifurcation  of  the  posterior  columns  at 
the  calamus)  ;  the  rest  of  the  interior  of  the  cord  was  normal. 
Microscopically,  there  was  found  atrophy  of  the  posterior  nerve- 
roots,  with  slight  changes  in  the  nerve-trunks  of  the  Bciatics  and 
hypoglossals. 

The  microscopic  changes  in  the  interior  of  this,  and  of  all  the 
other  cords,  appear  to  have  showTi  the  ordinary  characters  of 
sclerosis;  there  was  an  overgrowth  of  fine  lihrillar  tissue  at  the 
expense  of  the  nerve-fibres,  which  were  found  in  various  stages 
of  degeneration.  The  ^o-called  corpora  amylacea  were  found  in 
abundance,  especially  in  those  paits  where  the  sclerosis  appeared 
to  be  commencing. 

II.  Justinie  Siiss  (Table  II.,  Case  3)  died  of  typhoid  in  the  fifteenth 
or  sixtet-nth  year  of  her  disease.  During  life,  in  addition  to  the 
cjudinal  symptoms  of  ataxia,  difficulty  of  sjieech  and  nystagmxis, 
there  had  been  noted  curvature  of  the  spine,  occasional  jtains,  cramps 
in  the  lower  limbs,  some  tactile  ana'sthesia  of  the  lower  limbs  and 
some  general  feebleness  of  movement. 

The  post-mortem  (Friedieich)  gave  the  fnUowing  results. 
There  were  changes  in  the  ciura  and  j)ia  mater  closely  resembling 
those  in  the  last  case,  together  with  pigmentation  of  the  cervical 
portion  of  the  pia.  The  cord  was  flattened  and  somewhat  softened, 
rather  above  the  lumbar  swelling.  The  posterior  rolumns  were 
sclerosed  from  the  lumbar  to  the  cervical  swelling  throughout 
their  whole  sectional  area,  above  the  cervical  swelling  the  sclei'osis 
afl'ected  only  a  thin  zone  next  their  periphery.  In  addition  to 
this,  the  lateral  columns  were  sclerosed,  between  the  lumbar  and 
cervical  swellings,  but  to  a  less  degree  than  the  posterior  columns, 
and  only  where  jtist  adjacent  to  them.  There  was,  as  in  the  last 
case,  a  slight  extension  of  the  posterior  sclerosis  to  the  medulla,  and 
also  atrojihy  of  the  posterior  nerve-roots. 

A  further  examination  of  this  cord,  made  after  many  years  by 
Schulze,  showed  that  the  grey  matter  also  was  sclerosed,  chiefly 
in  the  dorsal  region,  and  the  central  canal  was  stufl'ed  with  small 
round  cells.  The  cells  of  Clarke's  columns  were  diminished  in 
number. 

111.  Salome  Siiss  (Table  II.,  Case  4)  died  of  ty]thoid  when  her 
ataxia  was  of  twelve  or  fourteen  years  standing.  Here  also  during 
life  there  had  been  feebleness  nf  movement,  and  at  an  early  period 
shooting-pains,  cramjis,  and  spinal  curvature. 

I'ost-mortem,  Friedreich  found  meningeal  changes  like  those  in 
the  last  two  cases  ;  also  thickening  of  the  epend}  nia  of  tho  4th 
ventricle,  and  in  the  cord  ihe  following  lesions;  sclerosis  of  tho 
posterior  columns  in  their  whole  lenf;tli,  hiiihly  advanced  in  the 
part  between  the  cervical  and  lumbar  swellings,  in  which  part  the 
posterior  fissuie  was  obliterated,  tlio  surface  of  the  posterior 
columns  sunken,  and  the  cord  generally  flattened.    Microscojiically, 
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the  lateral  coluinns  were  found  to  be  affected  in  the  part  where  they 
abutted  on  the  posterior  columns.  There  was  some  atrophy  of  the 
posterior  nerve-roots. 

There  were  interesting  changes  in  the  grey  matter,  as  follows : 
reaching  from  the  lumbar  swelling  as  far  as  halfway  to  the 
cervical  swelling,  were  two  canals  with  fluid  contents,  longitudinal 
in  direction,  and  symmetrically  placed  one  at  each  junction  of  the 
posterior  and  anterior  cornua  of  grey  matter,  mostly  within  the 
grey  matter,  but  just  trenching  on  the  lateral  columns.  These 
were  prolonged  upwards  to  the  cervical  region  as  foci  of  jelly- 
like material.  There  were  less  definite  apj)earances  of  the  same 
kind  in  the  lumbar  region. 

Basing  his  remarks  on  these  three  post-mortems,  Friedreich 
maintains  ^  that  the  essential  lesion  consists  in  a  chronic  inflam- 
mation of  the  posterior  columns  of  the  cord,  beginning  in  the 
lumbar  region  and  extending  upwards  and  downwards.  But  the 
affection  of  the  posterior  columns  he  was  inclined  to  regard  as 
secondary  to  the  meningitis  which  he  had  found  in  all  three  cases. 

The  latter  opinion  he  discarded  in  view  of  his  next  case. 

IV.  Friedrich  Siiss  (Table  II.,  Case  6)  died  of  typhoid,  having 
been  ataxic  some  twenty  or  thirty  years.  There  had  been  in  his 
case  no  accessory  symptoms,  if  we  except  vertigo  and  loss  of 
sexual  power. 

The  sac  of  the  dura  mater  contained  a  good  deal  of  fluid ;  the 
arachnoid  was  thiclcened  and  milky  ;  the  pia  was  thickened,  and 
in  the  cervical  region  pigmented.  I'he  whole  cord  was  thinner 
than  normal,  but  the  posterior  columns  specially  small.  An 
elaborate  description  of  the  minute  changes,  with  plates,  is  given 
by  Schultze.'^ 

The  posterior  columns  were  sclerosed  throughout  (in  the  cervical 
regions  the  columns  of  Goll  were  the  most  deeply  affected)  ;  this 
lesion  extended  upwards  to  the  level  of  the  calamus. 

The  posterior  parts  of  the  lateral  colamm  were  sclerosed  in  the 
cervical,  dorsal,  and  lumbar  regions  (the  intensity  of  the  process, 
to  judge  from  the  plates,  diminishing  from  above  downwards). 
There  was  a  thin  zone  of  less  degenerated  tissue  between  tho 
sclerosed  portions  of  the  posterior  and  lateral  columns. 

Except  in  the  lumbar  region,  tlie  all'ection  of  tho  postoro-lateral 
columns  I'cached  quite  to  the  periphery  of  the  conl  (sclerosis  of 
direct  cerebellar  tract  ?)  ;  and  in  the  cervical  region  tliere  wiis  a 
zone  of  degeneration  extending  round  the  peripheiy  of  tho  lateral 
and  anterior  columns  to  the  anterior  fissure. 

Further  tlie  H.  anterior  coluiiiu  in  tlio  neiglibourhiKjd  of  the 
fissure  was  deeply  sclerosed ;  tliis  lesion  reached  upwards  a  little 
above  the  deciisHation  of  the  pyramids,  and  had  disiippeareil  in  the 
dorsal  region  of  the  cord  (sclerosis  of  H.  tlirect  pyraiiiidal  tract?). 

Tho  grey  matter  of  the  cord  was  somewhat  diminished  in 
volume  ;  tho  cells  of  Clarke's  columns  were  remarkalily  atrophied. 

'  Virchow'M  Aicliiv,  lid.  2(5,  pp.  15:»,  i^ti. 
*  Virchow'M  Ari-liiv,  vol.  Ixx. 
VOL.   vir.  I 
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Tho  posterior  nen'o-roots  were  thinned  ;  the  peripheral  nerves 
and  spinal  rranglia  -were  normal. 

The  nicibilla  oldongata  was  small ;  it  showed  no  distinct 
sclerosis,  Init  there  was  sliglit  increase  of  connective  tissue  and 
nnnierons  corpora  aniylacea  in  tlio  restiform  bodies. 

Tliese  changes  are  read  by  Friedreich  as  follows  :  assnminoj  an 
insufficient  development  of  the  cord  and  medulla  (as  evidenced  l)y 
their  size),  upon  this  became  grafted  the  posterior  sclerosis,  which 
he  considered  in  this  instance  too  intense  to  be  secondary  to  tho 
meningitis.  Upon  the  posterior  sclerosis  followed  the  meningeal 
changes,  which  were  the  medium  through  which  the  disease  was 
convej'ed  to  other  tracts  of  the  cord  than  the  posterior  columns. 
But  this  explanation  of  the  spread  of  the  disease  is  contested  by 
later  Avriters,  notably  by  Kahler  and  Pick,  whose  case  we  give 
next. 

V.  Case  recorded  by  Kahler  and  Pick,  in  tho  '  Archiv  fiir 
Psychiatrie, '  &c.,  Bd.  viii.  p.  251. 

This  was  a  woman,  ago  23,  whose  sister  was  said  to  be  affected 
in  a  similar  manner.  Her  illness  Ijcgau  when  about  16  years  old, 
with  painful  swellings  of  tlie  ankles,  then  progressive  weaknesss  of 
tho  legs.  In  six  years'  time  the  arms  became  weak  and  the  speech 
was  affected.  AN'hen  she  came  under  observation  the  muscular 
weakness  was  so  preponderant  that  it  was  im]xtssiblo  to  say 
whether  there  was  ataxia  or  not.  The  tendon  rctiexes,  however, 
were  absent.  There  were  no  pains  and  no  contractures.  Tho 
speech  was  slow,  the  syllables  separated  and  brought  out  with 
eflbrt.  She  died  of  plithisis.  The  authors  found,  post-mortem, 
some  adhesion  of  the  pia  and  dura  mater  in  tho  cervical  and  dorsal 
regions,  but  quite  insiifficient  to  account  for  tho  changes  within 
the  cord.  The  cord  was  smaller  than  normal,  and  tho  posterior 
nerve-roots  thinned. 

The  posterior  columns  were  degenerated  throughout  tho  whole 
length  of  tho  cord,  except  a  thin  zone  next  to  the  grey  matter. 
The  postcro-Jatcral  columns  were  also  sclerosed  right  up  to  tho 
periidiery  (crossed  pyramidal  tract  and  direct  cerelxdlar  tract), 
but  here  also  a  zone  next  the  grey  matter  was  spared.  Tho 
H.  anterior  column  in  the  neighbourhood  of  the  hssiire  (K.  direct 
pyramidal  tract)  was  degenerated  down  to  the  dorsal  region ; 
the  L.  was  not  degenerated,  but  to  make  up  for  this,  the  degenera- 
tion in  tho  crossed  pyramidal  tract  on  tho  li.  side  (of  the  cord) 
extended  ovor  a  larger  area  than  on  tho  L.  side.  [This  the  authors 
point  out  woidd  bo  the  result,  su]iposing  tliere  were  (as  is  known 
to  be  sometimes  the  case)  com])leto  decussation  at  the  i)yramids  of 
the  L.  pyramidal  tract,  with  partial  decussation  of  the  It.]  Tho 
columns  of  Clarke  were  atrophied. 

Tho  gist  of  this  case,  whicli  tlie  authors  assimilate  to  those  of 
Friedreich,  though  the  clinical  data  aro  confessedly  scanty,  is  to 
show  tliat  tlie  sclerosis  does  not  spread  from  one  tract  of  tlio  cord 
to  another  by  simple  contiguity  (since  zones  of  healthy  tissue 
intervened),  nor  yet,  as  Friedreich  supposed,  by  tho  medium  of  a 
meningitis  ;  but  that  there  is  a  distinct  and  iudopondent  degonora- 


CRITICAL   DIGEST.  115 

tion  of  various  tracts — of  tlie  posterior  columns  proceeding  upwards, 
of  the  pyramidal  tracts  (crossed  and  uncrossed)  proceeding  doAvn- 
wards,  of  the  direct  cerehellar  tracts,  and  with  them  of  the  columns 
of  Clarke.  They  assert,  therefore,  that  Friedreich's  disease  is  not 
a  simple  posterior  sclei'osis,  but  a  "  combined  systematic  degenera- 
tion of  the  cord." 

To  this  view  it  would  appear  Schultze  gives  his  adherence,^  though 
a  propos  of  the  case  which  follows,  he  criticises  it  adversely.^ 

VI.  Charlotte  Lotsch  (Table  II.,  Case  2)  died  finally  of  nephritis, 
having  been  ataxic  for  more  than  thirty  years.  In  the  later  stages 
there  had  been  jiaralysis  of  the  lower  limbs,  with  contracture  of 
some  muscles  and  atrophy  of  others  ;  also  cramps  and  pains. 

Post-mortem,  Schultze  found  meningeal  changes  much  resembling 
those  already  described.  The  cord  was  somewhat  small.  There 
was  sclerosis  of  the  posterior  columns,  and  of  the  posterior  parts  of 
the  lateral  columns.  As  in  Case  4  (Fr.  Siiss),  the  periphery  of  the 
lateral  columns  was  diseased,  but  the  zone  of  degeneration  did  not 
reach  so  far  forwards. 

The  anterior  column  of  each  side  was  sclerosed  from  the  decussation 
of  the  pyi-amids  downwards,  the  degenerated  tract  taking  the  form 
of  a  'comma  directed  from  behind  forn'ards.  The  columns  of  Clarke 
and  the  posterior  nerve-roots  were  degenerated. 

The  sacro-lumbales  muscles  were  atrophied. 

YII.  The  last  case  is  that  published  by  Brousse  (Table  II., 
No.  22). 

This  patient,  a  woman  tet.  24,  who  was  the  subject  of  phthisis, 
died  of  sul)arachnoid  (cerebral)  htemorrhage,  having  been  ataxic 
for  eight  years. 

The  cerebrum  was  in  other  respects  normal,  the  cerel)elbim  also. 
The  pons  varolii  was  small.     There  was  in  this  case  no  meniugitis. 

Minute  examination  of  the  cord  showed  the  lesions  to  be  most 
intense  at  the  lumbar  swelling.  These  lesions  were  as  follows  : — 
The  poxterlor  columns  were  sclerosed  in  the  whole  length  of  the  cord  ; 
at  the  lumbar  swelling  this  sclerosis  extended  to  the  periphery  of 
the  cord  ;  in  the  cervical  region  it  did  not  ([uite  reach  the  peri])hcr5' ; 
it  was  most  intense  in  the  ueighlxmrhood  of  the  central  canal  and 
along  the  edge  of  the  posterior  cornua. 

The  lateral  columns  were  sclerosed  chiefly  at  the  junction  of  tho 
anterior  and  posterior  cornua,  the  lesion  reached  the  periphery  of 
the  cord  in  the  lumbar  region  only. 

The  anterior  columns  were  sclerosed  principally  in  tho  neighbour- 
hood of  tho  anterior  cornua;  in  tho  cervical  region  the  lesion 
extended  to  tho  periphery  of  tho  cord  (on  the  L.  side  only). 

The  sclerosis  of  tho  lateral  and  anterior  columns  was  well 
niarkeil  in  the  cervical  region,  less  marked  in  the  dorsal,  anil  nu>st 
extensive  in  tho  lumbar,  wliero  tlu^  whole  area  t)f  these  columns 
was  allectcd. 

Fuitlicr,  there.  wiiH  well  marUi'd  inllamiuHtion  of  tho  ccntntl  canal, 

'    Nciir  .lii;,'iri(ili(i  (N'litiulliliilt,  vol.  ii.  p.  'J'.IO.      Ktiioil  nt' u  miucoIi  li\  liiiii. 
•■'   Viichow'H  Airliiv,  IM.  7'.>,  l>.  VM\. 
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which  was  fuU  of  small  deeply-staining  cells.  Upon  this  Brousse 
lays  stress,  as  he  considers  that  by  this  means  the  disease  spread 
from  the  posterior  columns  to  the  other  parts  of  the  cord. 

In  the  mednlla  ol)longata  there  was  a  patch  of  sclerosis 
occupying  the  posterior  pyramids  and  reaching  to  the  level  of 
the  hypoglossal  nucleus. 

Brousse  holds  that  the  sclerosis  of  the  posterior  columns  is 
primitive  and  systematic  ;  while  the  sclerosis  in  other  parts  is 
secondary  to  it,  and  is  diffuse,  i.e.  not  limited  to,  nor  propagated 
along,  any  particular  tracts  of  fibres. 

"\V'o  believe  that  the  above  abstract  represents  with  tolerable 
accuracy  tlie  facts  already  ascertained  about  the  morbid  anatomy 
of  this  disease  ;  Ave  will  conclude  by  recapitulating  them. 

In  several  cases  the  cord  and  the  medulla  were  small  in  size ; 
and  this  is  certainly  a  fact  of  interest  when  we  consider  the 
hereditary  character  of  the  disease.  For  a  cord  congenital  ly 
imperfect  may  be  the  more  prone  to  degeneration,  and  to 
degenerate  at  an  early  age. 

Next  from  the  clinical  history,  as  well  as  from  the  fact  that 
advanced  posterior  spinal  sclerosis  was  found  in  everj'  post-mortem, 
we  may  assert  that  this  at  least  is  an  essential  lesion.  The  changes 
in  the  medulla  are  slight  and  apparently  secondary  to  the  spinal ; 
60  in  Friedreich's  opinion  were  those  which  he  found  in  the  nerve- 
trunks  ;  while  in  the  cerebrum  and  cerebelhim  no  trace  of  chronic 
disease  has  been  found.  We  therefore  cannot  adopt  Hammond's 
suggestion  that  the  lesion  is  primarily  situated  in  the  medulla  or 
cerebellum. 

Thirdly,  since  the  sclerosis  of  the  posterior  columns  involves 
their  whole  length,  and  appears  to  spread  upwards  ranch  as  in 
ordinary-  tabes,  this  we  must  class  as  a  systematic  tract  lesion  and 
not  as  part  of  a  disseminated  sclerosis. 

But  the  relation  of  the  disease  in  other  parts  of  the  cord  to  the 
posterior  sclerosis  is  as  yet  obscure.  Does  such  disease  of  other 
parts  always  exist  ?  if  so,  has  it  spread  by  simple  contiguity,  or 
by  a  meningitis,  or  by  the  medium  of  an  inflammation  attacking 
the  central  canal  ?  C)r  have  we  here  an  instance  of  systematic 
posterior  sclerosis  combined  with  disseminatetl  sclerosis  of  other 
parts  ;  or,  on  the  other  hand,  of  systematic  sclerosis  of  many  spinal 
tracts  at  the  same  time? 

To  answer  these  questions  we  need  further  examinations,  and 
esj)ecially  examinations  at  early  stages  of  the  disease. 
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c  a 


Age  and  symptoms 
when  first 
attacked. 


Audreas 

Lotsch 

(Frieiircich, 

Case  1). 


18 


Difficulty 

ill 
walking. 


Charlotte 

Lotsch 

(Friedreich, 

Case  2). 


18 


Justinia 

iSiiss 

(Friedreich, 

Case  3). 


Weakue.«8, 

first  of 

left  then 

of  right 

leg. 


16 


Weakiiesa 

and 

wandev- 

inp  pains, 

in  legs. 


Salome 

Siiss 

(Friedreich, 

Case  4). 


14 


Curvature 
of  spine, 
weakness 
and  pain 
in  legs  2 
to  .S  years 
later. 
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TABLE  IL— Abstract  o, 


Dtiratiun  of 

disease  when 

seen  by 

Author. 


19  years. 

[watched 

for  2  years, 

when  death 

from 

typhoid.] 


1.3  years, 
31  years 
[and  fur  2 
years  till 
death  from 
nephritis]. 


Ataxic  tymplomf. 
Gait,  lower  and  ujiper 
limbs ;  head  and  neck. 
Romberg's  symptom. 


Cannot  stand  or  sit 
upright.  Head 
oscillates.  Cannot 
lift  cup  to  mouth, 
or  t«ike  hold  of  an 
object  easily. 


Motor  f'jftem. 

»,  True  paralysis;  (3,  iiuiritidn; 

■y,  electro-irriul.ility  of  muscles.! 

6,  Contr.icturcs;  t,  tremors, 

n,  choreic  movements. 


15  years. 


Cannot  btand  with- 
out sujijiort.  Caii- 
ntit  pick  up  things, 
nor  thread  a  nee- 
dle. Lat(  r,  oscil- 
lations of  the  liead. 


Gait  ataxic :  nee<ls 
support,  even  for 
standing.  Fine 
ni  o  V  e  m  e  n  1 8  of 
hands  diflieult. 
Slij^lit  oecillatii.ns 
of  head  and  neck. 


Can  move  lower  limbs,  b^ 
with  effort  ;  adductors 
thighs  panilyse.1.  Musculj 
power  of  upixT  limbs  noi 
mal.  Muscles  act  to  ele^ 
tricity. 


14  or  12 
years. 


Lisette 

Siiss 

(Friedreich, 

Case  5). 


Friodrich 

Sii.'-s 

(Friedreich, 

Case  6). 


15 


15 


Weakness 
of  legs, 
then  of 
arms. 
"  Gnaw- 
ing" pain 
in  bunes. 


Weakness 

of  left  leg 

and  arm, 

then  of 

right. 


17  years. 


9  years. 
12  years. 
25  years. 


Cannot  stand  or  sit 
upright.  Cannot 
button  clothes  nor 
thread  needle. 


Bedridden  f<)r  years. 
Movements  of 
hands  ataxic. 
Hea<l  and  trunk 
oscillate. 


Gait  that  of  a  drunk- 
en man.  Totters 
as  he  stands. 
Worse  in  dark  or 
with  eyes  shut. 
Fine  movements 
of  hands  difli- 
cidt.  Oscillations 
of  head  late  in  the 
disease. 


Movements  of  lower  limbs  ] 
tormrd   with    eli\«rt ;    final 
paralysis,    with    contractu 
of  tome  muscles,  atrophy 
others.      Upper    limbs, 
paralysis. 


Simple  movements  performed 
with  etVort,  but  electrn-con-r 
tractility  of  muscles  noj^j- 
mal.  Had  had  invohmtam 
fiexions  of  lower  limbs,  wivl 
cramp.  ~ 


^imjdo  movements  perfoiinwn 
feebly  and  with  eft'^rt.    K.cc 
tro-ci.iitractiIily   of    mu.-ole 
normal. 


Simple     movements 
mncli  effort. 


-J 

requil^ 


Muscular  power   and   elcctR 
contractility  noimal. 
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Sensory  system. 
Sensibility  to  touch, 
jaiii,  and  temperature ; 
uiscular  sense;  electro- 
muscular  sensibility ; 
elioiiting-pains,  girdle 
pains,  cramp,  &c. 

Reflex  actions 
tendon  re- 
actions ; 
skin-reflexes. 

Spinal 
column. 

Organs  of 

speech ; 

speech  ; 

movements  of 

tongue  and  lips. 

Organs  of 

vision  (and 

other  special 

senses). 

Visceral 
vaso  motor 
seiretory 
functions. 

Cerebral 
functions. 

ormal,  except  for  a 
iimiiiution  of  elec- 
iro- sensibility     in 
tlie    muscles.      No 
ipaiiis. 

Normal. 

Speech 
stammering 
and  difficult 

to  under- 
stand.   Fine 
tremor  of 
tongue. 

Normal. 

Normal. 

'^rrnal.  Cramps  and 
bains  in  lower  limbs, 
towards    the    Inter 
beriod  of  the    dis- 
sase. 

Tendon- 
reactions 
absent. 
Skin-rellexcs 
present. 

Kypbo-sco- 
liosis  be- 
coming 
worse. 

Speech 
thick  and 
stammering, 
finally  un- 
intelligible. 

Nystagmus 

late  in  the 

disease. 

Polyuria, 

salivation, 

&c.     Some 

bladder  dif- 

ficullv 

(later). 

Occasional 
vertigo. 

ctile  sensibility  di- 
ainished  in    lower 
Imbs  and  abdomen. 
'^Icrtro  -  muscular 
(Visibility     dimin- 
sIm<1.      Occasional 
minx,      sometimes 
vaiiduring,      some- 
i  lues  shooting,  from 
;irliest  period. 

Kypho-seo- 
liosis  said  to 

have  ap- 
peared early. 

Speech 
staiumering 
and  often  un- 
intelligible. 

Nystagmus. 

-  ilio-iniiscularsen- 
ilfilily  (iiminisiied. 
>i'rurti.imilsliooting 
<iiliiK     from     early 
eiKid,  and  cramps. 

Kypho-sco- 
liosis. 

Speech  heavy 
and  stam- 
mering; 
intelligible. 

Slight 
nystagmus. 

Palpitation 
(systolic 

murmur). 
Cough  and 

dyspna3a. 

Frontal 
headache. 

"      in    legu    fre- 
111  lit :    gnawing 
ai  ns   an  early 
lymptom;   later 
infair.ilgir"  pains ; 
jnally,    painful 
ramps    in    various 
arts. 

Kypho-8co- 

liosis. 

Speech 
alb  e ted. 

Normal. 

Palpitation 

and 
tly.spmvft. 

Had  had 

liysterical 
attteks. 
Iticiutly 
vertigo.' 

r  rinul  ill  every  way. 

1 

Spoeoh 

biavy  and 
Hliiiiiiiu  riii)^', 
lliially  niiiii- 

teliigible. 

Slight 
nysliignnia 
iuto  in  tbo 

di^^<as»'. 

Loss  of 

H6XUU1 

IKiwer. 

Vertigtt. 
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Age  and  .Kymptoms 
when  tirsl 
attackftl. 

Duration  of 

dlseuso  whfu 

8c<'n  l)y 

AutUor. 

Ataxic  rymptom*. 
fJait,  lower  uml  upper 
limlw  ;  boat!  and  neck. 
Kumlierg's  symptom. 

Mi'tnr  tijfttm. 

a.  True  paralysis;  j3,  nutrition  ;  and 

y,  eli-ctro-irrilabilily  of  muscles. 

6,  t'ontniciurts;  «,  treuors, 

1),  choreic  movements. 

7 

l»uite 

Scbulz 

(Case  7, 

Friedreicb). 

13 

Stumbling 

gait, 

clumsinefis 

of  bands 

(beadacbe 

2  years 

before). 

5  years. 

9  years. 

[Watclu  d  for 

3  years    . 

eucb  time.] 

"Well-marked  ataxia 
of  niovenient,botb 
in  upper  and  lower 
limbs ;       not     in- 
creased by  closure 
of  eyes.  (Later,  in- 
ability to  stand  or 
eitwitbout  irrejru- 
lar  movements  of 
bead  and  trunk.) 

No  loss  of  power.     Muscle 
natural.          Later,     sligl 
twilcbing  of  finger,  bnn( 

&C. 

8 

Katb  irina 

Soliulz 

(Case  8, 

Frietlreicli). 

13 

Helplessness 

of  leps,  tlien 

of  arms 

(beadacbe 

previously). 

3  yeai-s. 

;Watcbed  for 

2  years 

more.] 

Similar  to  last  case 
(but   symptoms 
ratbcrbss  marked, 
and  not  pro;;rcss- 
ing    wbile    under 
observation). 

Normal. 

1 

1 

<) 

IMario 

Schulz 

(Case  9, 

Friclreicb). 

13 

Upper  iiid 
lower  limbs 
aflected  at 
nearly  tbo 
same  time. 

1  year. 
4  years. 

As  in  the  two   last 
cases.           (Later, 
staggered    during 
etjiniling.) 

Normal. 

10 

Rudolf 

Bhittner 

(Case  I, 

Rutimeyer). 

7 

Uncertainty 
in  walking 

and  standing 
(csptcially 

in  tliC  dark). 

10  years. 

Walks     with      feet 
ai)art,  stagsering. 
Swaysaslie  stands. 
Worse    with    eyes 
shut.  Dilbculty  in 
bnttoninjx  elotlies, 
&e.     Sli-bt  oscil- 
lation of  head  and 
trunk  OS  be  sits. 

No    paralysis.      Muscl. - 
ulnar  side  of  right  fi'narin 
t-ligblly  wasted.     Soni-'  ir- 
regular   movemcJits 
bo  holds  out  arms.     "- 
Hex  ion    of    some    oi 
fnit;ers,  and  dorsjil   t;   \ 
of  great  toes. 

11 

Gottlieb 

Biattiier 

(Case  2, 

Rutimeyer). 

7 

Weakness 

an<l  un- 

certiiinty  in 

walking. 

27  years. 

Ataxic     stage     bud 
l)as8ed  into  that  of 
paralysis  when  pa- 
tient came   under 
obacrvatiou. 

Lower  limbs  alni'Bt  par  ilvMfl 
Muscles  atrojibiid.     Ip)  ii 
lind>s     piretic     alropliie  1 
Contracture  I'f  some  linu'er.- 
flexion    of    knees,    douhl. 
e»]uino-varus,dor8il  flexioi 
of  great  toes.                          j 

12 

Mario 

Blaltner 

(Case  3, 

Rutimeyer). 

6 

All  in  tbe 

two  lllat 

cases. 

23  years. 

Unnble      to      walk.  !  Lower     limbs     pan-tic.     no 
Writing',    bnttun-          wasted.       Contnictnns    o 
ing    clothes.    \c.,          liuLrers    and   hands,   sliLyh 
very      awkwardly          cH]uino-varus,  dorsal  llexi<-i 
performetl.                      of  toes. 

13 

Hu.lolf 
Blattiier,  ^. 

(Case  4, 
Ruimeyer). 

7 

Fatij;uc  Rn<l 
uncertainty 
in  walking, 
especially  ni 
tbe  dark. 

8  years. 

Walks     with      feet 
ajtart,  stagg«'ring. 
Swaying  of  trunk 
as       be      stmds. 
Wor.sc   with    eyes 
shut.  Complicated 
movements      of 
bands   awkwardly 
performeil. 

1  Nutritiiin  normal,  exccj)t  tha 
hit  sid«>  of   face    is  less  d' 
vehi|>ed  tlian  ricbt.    Sligl. 
dorsal  llcxiou  of  gn  at  toe. 
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DIVIDUAL  Cases — continued. 


Senfory  system. 
Sen;ibiliiy  to  touch, 
lain,  and  temperature ; 
luscular  sense;  electro- 
muscular  sensibility; 
ihooting-pains,  girdle 
pains,  cramp,  kc. 


Reflex  actions ; 
tendon  re- 
actions ; 
skin-reflexes. 


uite  normal.  [Later, 
slight  diminutioa 
of  sensibility  to 
touch,  and  tu  elec- 
tricity iu  the 
soles  y] 


Tendon 

reactions 

absent. 

Skin-reflexes 

normal. 


Spinal 
column. 


Normal . 


Organs  of 

speech; 

speech ; 

movements  of 

tongue  and  lips. 


Words  ut- 
tered slowly 
and  witii 
abrupt 
panses. 
Movements 
of  tongue 
and  palate 
normal. 


Organs  of 

vision  (and 

other  spf  clal 

senses). 


Visceral 

vaso-motor  I  Certbral 
secrettiry  |  functions, 
functions. 


Xormal. 


•rmal. 


irnuil. 


ght  diminution  of 
actile  sense  in 
ower  limbs  (?), 
)therwiBe  normal. 


Tendon- 
reactions 
absent. 
Skin-reflf-xes 
normal. 


Speech 
afiected. 


Inteicurrent 
albuminuria 
(?  nephritis). 


Xormal. 


Tendon- 
reactions 
ab.-ent. 
Skin-rellexes 
normal. 


Sligbt 
scoliosis. 


Speech 

affected 

soon  after 

limbs. 


Nystagmus 
when  last 
observed. 


Normal. 


Sjieech 

drawling, 

nasal,  with 

frequent 

change  of 

pitch. 

Slight 

tremor  of 

tongue. 


Nystagmus 

developed 

when 

under 

observation. 


Slight 
systolic 

iipCX 

murmur. 
Subject  to 
hiccough. 


Jtile  tense  di- 
iuLshed  in  bdtli 
ipper  and  lower 
imbs.  Coiiduclinn 
fpaiu  delayed. 


Tendon- 

re:icj,ii)us 

absent. 

Skill-reflexes 

normal. 


Marked 

kyphosis 

and  scolioais. 


tile 

linisJK 
nd  hti 
JWer  li 


nml. 
|irly  HI 
lectric 


Bcnse     ili-  ,     Tendon- 
■d  in  ujjper  j     reactions 
II   Uiore  in  I      ulMcnt. 
mbw.  jSkin-rolloxeB 

noriiiul. 


(Partifu-  \  Teiidon- 
iiniiivo  to  reactions 
current.)  abmnt. 

KKill-relleXth 

uorniul. 


Marked 

kypho.sis 

and  scoliosis. 


Sjieech  slow, 
stuiiimerin'r, 
almost  uu- 
iuttlligiblc. 


Ny&ta^mus. 
Deafness. 


Slight 

kyphosis 

anil  scoliosis. 


Speech 

drawling, 

but 

intelligible. 


Speech 
drawling, 

SonirwJiut 

na»ul. 


NystiignuKs. 

Sight  and 

bcaiing  said 

to  liuve  been 

afl'eoted. 


Frerjucut 

sweatings 

and 

salivations. 

Hiccough  on 
drinking. 


Cyanosis 

anil  adomik 

of  legi 

and  fiut. 


Nystagmus 

iUvelo|>ed 

whilo 

under 

observatiuu. 


Headache 

(mLiraine  ?) 

precele<i 

onset  of 

disease. 


Do. 


NorimiL 


Normal. 


Noruiul  ? 


Noiuiul. 
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i 

Age  and  srmptoms 
wlipii  first 
attacked. 

Duration  of 

disease  when 

seen  by 

Author. 

Ataxic  fymj'toim. 
Gait,  lower  and  upper 
limbs  ;  liead  and  neck. 
Koniberg's  syinploni. 

Motor  fi/f'em. 

a.  True  paralysis  ;  "/3,  nutrilion  ;  ai 

y,  elertro-irritability  of  niusclea. 

J,  Contractures  ;  t,  trenicirs, 

1),  choreic  movementa. 

d 

14 

Karl 

Blattner 

(Ca.se  5, 

Rutimeyer). 

N^ever  learnt 
to  walk 
straight. 
Gait  more 
uncertain 
last  few 
years. 

Boy  (age 
not  6t.ited). 

Walks    in    zig-zau'S. 
DitSculty  in  com- 
plicated       move- 
ments.      "  Writes 
over    the     lines." 
Gait    worse    with 
eyesshut.  Jerking 
movements  of  head. 

Twitchings  of  fingers  and  i 
isolntid   muscles  when  1 
holds  out  arms.                | 

15 

IMariii 

Mat;dalone 

Blattner 

(Case  6, 

Rutimeyer). 

4  or 
5 

Arms  and 
legs  simul- 
taneously 
affected. 
Speech  not 
till  8  or  10 
years  later. 

15  years. 

Can  only  walk  with 
support  ;     throws 
le>;s  about.    Cora- 
plicatetl      move- 
mcntsofhandsand 
arms    uncertainly 
performed.  Symp- 
toms    not    worse 
wheneyesareshut. 

Paresis  of  lower  limbs.  Doil 
flexion  of  great  toes.        ll 

16 

Jacob 

Blattner 

(Case  7, 

Rutimeyer). 

As  in  pre- 
vious ca.se. 
Disease  fol- 
lowed chorea. 

Not  seen  by 
author. 

Pandvsed     like     Gott  i' ti. 
No."  11. 

17 

Fritz 

Blattner 

(Case  8, 

Rutimeyer). 

4 

Uncertainty 
in  walking. 

Not  seen  by 
author. 

18 

Heinrich 

Kern 

(Case  9, 

Rutimeyer 

and 
Quincke.) 

6  or 

7 

Ditto. 

6  years  and 
13  years. 

Wa(l(llingi:ait.  Heail 
nnd  tnmk  sway  as 
he  stands.     Worse 
with    eyes     shut. 
Ataxia     of     arms 
less  than  of  kgd, 
not     worse    with 
eyes  shut. 

At  time  of  second  ubservali 
alniojt  complete  paraly.si: 
lower    limbs.      Wa.--tiii- 
muscles,    esp.   below    ki' 
Ontractures       at       K"' 
double  equino-varus  :  <l«'i 
flexion  of  great  toes. 

[ 

19 

Hedwig 

Kern 
(Case  10, 
Rutimeyer 

and 
Quincke.) 

7  or 
8 

Ditto. 

8  or  9 
years. 

Jnctitafion    of    legs 
in  walkinp:.  Needs 
stipjuirt.  Ilfud  and 
trunk  sway  as  siic 
etiinds.    Not  worso 
with     eyes     shut. 
Movements  of  arms 
very  uncertain. 

No  paralysis.  Slight  waver^^ 
ofarms  when  held  out.    1- 
sal  llexion  of  great  toes  (li  - 
ing  lust  year). 

(7 

20 

Bertha  Kern 

(Case  11, 
Rutimeyer). 

7 

Ditto. 

G  years. 

Much  as  in  lastcji.se, 
though  rather  less 
marked. 

No   paralysis.     Slight  .In  i 
flexion  of  great  toes. 

1 
1 

i 
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•iviDVAL  Cases — continued. 


Stnsort/  system. 
Sensibility  to  touch, 
ain,  and  temperature ; 
uscular  sense ;  el'ctro- 
nuscnlar  sensibility; 
iliooting-pains,  girdle 
pains,  cramp,  &c. 


lormal.  (Tci^tilp. 
sense  diminished 
in  thighs  ?) 


.ctile  sense  dimin- 
ushed  in  legs.  Oc- 
(casional  formica- 
itioa. 


Reflex  actions; 
tendon  re- 
actions; 
skin-reflexes. 


Tendon- 
reactions 
absent. 
Skin-reflexes 
lively. 


Spinal 
column. 


Slight 

kypliosis 

and  scoliosis, 


Organs  of 

speech ; 

speech ; 

movements  of 

tongue  and  lips. 


Tendon- 
reactions 
absent. 
Skin- reflexes 
normal. 


Jtile  sense  mark- 
idly diminished  in 
o  w  e  r  limbs, 
^iligiitly  80  in  up- 
|ier.  (At  first  only 
Mittle  formication 
'n  feet.) 


Slight 
kyphosis. 


Speech  slow, 
drawling, 
and  nasal. 


Organs  of 

vision  (and 

other  special 

senses). 


Visceral 
vaso-motor 
secretory 
functions. 


Cerebral 
functions. 


Nystagmus. 


Speech 
drawling, 

clumsy. 
Fibrillary 
tremor  of 

tongue. 


Affected. 


Nystagmus. 


Cyanosis 

and  oedema 

of  feet 


Chorea  at 

first.  Fits, 

in  one  of 

which  he 

died,  set.  18. 


Not  af- 
fected (?)  but 
died  at  9  of 
measles. 


Tendon- 
reactions 
absent. 
Skin-reflexes 
normal. 


X'tiloHonHO  slightly 
j  jiniiniHJied  (?)  in 
,j  bwor  limbs. 


tiloHciiHd  slightly 
iniinihlidd  (?)  ill 
oth  n|i|>(r  and 
>wor  limbs. 


Tendon- 
reactions 
absent. 
Skin-rdlcxes 
noniial. 


At  first  nor- 
mal ;  later 
marked 
kyphosis 

and  scoliosis. 


Speech  in- 
distinct, 
tongue  can- 
not be  held 
still.  After- 
wards speech 
worse,  only 
slight  tremor 
of  tongue. 


Nystagmus     Cyanosis  of 
(at  secoml    |  feet,  slight 
observation).       oedema. 


Vertigo 
among  the 
early  symp- 
toms. 


Tendcin- 

rciictiuiiH 

absi^iit. 

Hkin-rcdcxcs 

iKii'unil. 


Scolio.si3 

(during  last 

year). 


Somewhat 

drawling. 

No  tremor, 

&c.,  of 

tongue. 


SptH'ch  not 
u  flue  ted. 


Slight 
nystagmus. 


Slight 
nybtiigmuH. 


Souiti  oold- 

UticiS  HM>i 

cyuiit*i«  of 

loguiind  fiH'L 

<  M>m'urt« 

Hlli'OlioU  tif 

knoo  at  iVf^v 
of  a. 
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Age  and  symptoms 
■Kh'-n  first 
attackiil. 


Duration  of 

disease  when 

seen  by 

Author. 


21 


Carre's  case, 

fumalp,  as 

quoted  by 

Broussc. 


22 


22        Ih'ousso's 
case,  female. 


Pains  ill  feet 
ami  lejja; 

then  numb- 
ness and 

difficidty  in 
walkiiii'. 


24 


Weakness 
and  incoor- 
dination of 
less  in 
walking. 


6  years. 


Ataxic  si/mi'tnms. 
Piait,  lowir  and  ujiper 
limbs;  head  and  neck. 
Kombcrg's  sj-niiitom. 


Molnr  tyftem. 

a.  True  paralysis  ;  8,  nutrition  ;  an 

y,  electro-irritabUily  "f  muscles. 

S,  CoMfrnctures;  t,  tremors; 

II,  clioreic  movements. 


Peculiar  };ait ;  .short, 
jerky  steps.  Dis- 
orderly movements 
of  head  and  eyes 
as  she  walks.  Not 
worse  with  eyes 
shut.  Fine  move- 
ments of  hands 
disorderly. 


No  paralysis. 


8  years. 


Can  walk  only  with 
support  :  throws 
feet  forward  and 
outward.  Diffi- 
culty in  picking 
up  pins,  &c.  Worse 
with  eves  shut ; 
cannot  stand.  Oc- 
casional tremor  of 
head. 


No  paralysis.  Swaying  mo^ 
ments  of  arms  when  stretch^ 
out. 


2:5 


Female 

(Case  1, 

Carpei.ter;. 


Female 

(Case  2, 

Caipeuter). 


12 


12 


25 


2G 


aiale 

(Cas"  1. 

Dreschfeld). 


Male 

(Case  2, 

Dresclifeld). 


Unsteady 

gait.  Spinal 

curvature. 


Spinal  cur- 
vature. Ir- 
regidar  gait 
2  years  later. 


17  years  (at 
time  C)f 
report). 


15  years  (at 
time  of 
report). 


Gait  uncertain,  as  if 
intoxicated  :  foot 
brought  down  for- 
cibly, heil  first. 
Some  clumsiness 
of  hands.  Worse 
with  eyes  shut. 


Similar  symptoms 
(but  less  marked) 
to  those  in  last 
case.  Sight  less 
necessary  to  her. 
Head  and  should- 
ers sliakv. 


No    paralysis.     Klwtro- 
tmctility    dimiidshed 
low    knees.     Tendency 
tdipes  e<iuiuus. 


Electro-contractility  (in  Ic 
below  normal. 


20 


2S 


Weakness 
in  walking; 
esp.  in  dark. 
Shooting- 
pains. 


27 


Female ' 

(Case  H, 

Dresclifeld). 


20 


Weakness 

of  knees. 

Pain  ill  lower 

limbs. 


Sharp  pains. 
Huiiviness 
in  walking. 


22  years.  I  Fine  movements  of 
hands  difficult. 
Ataxy  of  legs 
merging  into  para- 
lysis. 


9  years. 


Jactitation  of  feet 
as  ho  walks.  No 
ataxia  of  upper 
lin.bs.  (At  lirat, 
difficulty  of  walk- 
ing ill  dark.) 


11  years.  Ataxic  gait :  cannot 
walk  with  eyes 
s'lut.  No  atixia 
of  arms. 


Simple  niovciiicnta  <>f  le 
(when  rccumlH'nt)  slow  ai 
jerky.  Paresis  v(  lc> 
(irasp  weak.  SIuscl 
llabby. 


Atrophy  of  muscles  ot  i     > 
foreaims  and   legs,     'i 
weak.    Diminution  ■  i  ■  1 
tro-contractility.     (.Mir 
of  face  slightly  atrophiec 


Muscles  of  thighs  sonnw 
Honunvhat  llabby,  but 
pan  si.-. 


Two  other  nunilMi-.s  of  the  same  faniil 
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DrviDfAL  Cases— con  tinuecl. 


Sensory  system. 
Sensibility  to  touch, 
>ain,  and  temperature ; 
luscular  sense ;  electro- 
mascular  sensibility ; 
shooting-pains,  girdle 
pains,  cramp,  &c. 


ains  in  early  part 
of  disease,  but  sen- 
sory functions 
proved  quite  nor- 
mal. 


Reflex  actions ; 
tendon  re- 
actions ; 
skin-reflexes. 


Spinal 
column. 


Organs  of 

speech ; 

speech ; 

movements  of 

tongue  and  lips. 


Organs  of 

vision  (and 

othe'  special 

senses.) 


Visceral 
vaso-mutor 

secretory 
functions. 


Cerebral 
functions. 


oruial. 


Tendon- 
reactions 
absent. 


ght  and  occasion- 
al numbness  in 
legs;  tactile  sen- 
sibility slightly 
lowered?  Eluctro- 
musculur  sensi- 
bility normal. 


rmal. 


Speech 

stammering. 

as  if  tongue 

were  fixed 

for  a  moment. 

Tremor  of 

tongue  when 

put  out. 


Diplopia  and 
supposed 

imperfection 
of  sight. 


Speech  hesi- 
tating and 

sputtering. 

Movements 
of  tongue 
normal. 


No  plantar 
reflex. 


Lateral 
curvature. 


Lateral 
curvature. 


"  Precision 
in  speech," 
as  if  efibrt  to 
co-ordinate. 


Speech  hesi- 
tating as  if 
there  was 
something 
under 
tongue. 


Normal. 


otile      sensibility 
pinch    diniinished 

lower     litiibs. 

■  '  at  onset  (jf 


'  -muscular 

ii.iliiliLy  dimin- 
lihed  ill  IcgH.  ()(•- 
aMioiiiiJMinuline.  H, 
mt  no  loss  of  tac- 
ilo  Honso.  Puins 
t  oiiHet. 

tilo  BonHihility 
imiowhat    (liiiiiii- 

■fllod  illlcgrtduiillH 

t  on.sii). 


Normal. 


Normal. 


Skin  of  legs 
easily  frozen 
by  ether- 
spray. 


Convulsions 
in  infancy. 
Intelligence 
low ;  irri- 
table, &c. 
Dial  in  fit 
(subarach- 
noid haemor- 
rhage). 


Normal. 


Ditto. 


Normal. 


No  abnor- 
mality 
mentioned. 


Norma). 


Vision  im- 
imirtul  at 

first  (sinco 
noriiial). 


Normal. 


Loss  of 
spxiial  |)ower 


,  VO  been  airr.fe.l  ill  a  similar  ClIiio 
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Ataiic  tymptomt. 
Gait,  lowpr  and  upppr 
limbs  ;  head  and  neck, 
llomberg's  symplom. 


iliituT  fystem. 

a,  True  paralysis  ;  3,  nutrition  ;  and 

y,  electrii-irritabllity  of  niiiRcles. 

4,  Contructurte ;  t,  iroinors  ; 

7|,  choreic  movomenta. 


Gait  not  reniarkal.ly     Some  weakness  of  legs, 
ataxic;    legs  lifted 


toobij;h  if  lit 
long  steps. 


takes 


Difficulty  in  stand- 
ing ont  of  projKir- 
tion  to  niusouliir 
weakius*:.  Ataxy  of 
arms.  Head  steady. 


Ditto. 


Takes  short  steps 
and  swiivs  alxnit. 
Head  unsteady. 
Can  only  btnn.l 
with  feet  apart. 
Anns  atuxic :  can 
barely  write. 


No  paresis. 


Difficnlty  in  sland- 
inj:;  with  eyes  sliut. 
Aims  niitnnd. 


Power's  case 
Male. 


L56 


Male 

(Case  1, 

Hammond). 


15  I      Loss  of 
power  in  legs 
Vomitings. 


Unsteadiness  in  turn- 
ing. Cannot  stand 
witli  eyes  shut. 
Handwriting  un- 
fit eaily. 


7  years. 


Male 

Case  2, 

lliimmond). 

IJrotht-r  of 

last. 


Fell  when 
walking. 


lOi 


Weakness 
of  legs. 


5  years. 
15  years. 


Cannot  even  sit  up- 
right. Head  iKids 
and  fulls  furward. 
lUitfous  clothed 
with  difficulty  ; 
cannot  do  it  with 
eyes  shut. 


No  paresis. 


6  mf)nths. 
lOi  years. 


At  first  ob-ervation 
could  not  stand  ; 
at  Bicond,  could 
not  sit  up. 


Gait  staggering, 
but  not  like  loco- 
motor ataxy."  Not 
worse  with  eyes 
shut.  At  date  of 
second  observation 
tv'uld  not  walk 
without  help. 
Anns  aflecled. 


Wasting  of  legs  (and  thighsj 
fiinido-contrnctilily  no 
mal.  Extension  of  le 
p.  rfurmeil  witbefl'orts.  Lej 
jump  at  night.  (NVastit 
ol  each  5th  metica^^ 
phalangeal  joint.) 


All  four  limbs  said  to 
•'  paralysed,'"  but  legs 
be  moved  as  he  lies  aowi 


1 


CRITICAL   DIGEST. 


129 


{ndi viDUAL  Cases— conttii  ucd. 


Sensory  si/ftem. 

Sensibility  to  touch, 

pain,  and  temperature-; 

muscular  sense;  eleciro- 

muscular  sensibility ; 

shooting-pains,  girdle 

pains,  cramp,  &c. 


Reflex  actions ; 
tendon  re-      i 
actions ; 
skin-reflexes. 


Spinal 
Column. 


Sensibility    to    pain        Tendon 
incroasod  ;    oilier-        reactions 
wise     no     abnor-         absent, 
mality.  I  Skin-refiexe.-i 

mostly  aetivf. 


Organs  nf 

speech ; 

speech; 

movements  of 

tongue  and  lips. 


Syllables 

run  tojrether, 

souietinits 

unduly 
separated. 


Organs  of 

vision  (and 

other  special 

senses). 


VL«ceral 
vaso-motor 

secretory 
funi  tion's. 


Cerebral 
functions. 


Normal. 


N, 


ormal. 


Tactile  sensibility 
impaired  in  leg.-j. 
Otherwise  no  ab- 
nonuality. 


Ditto. 


«outs  of  shooting- 
pain  in  back. 
HIigljt  impairment 
of  tactile  sen.sibil- 
ity  in  leg.-j.  Numb 
feeling  ill  arms  and 


Tendon- 
reactions 
absent. 


Tendon- 
n  actions 

absent. 
!  Skin-reflexes 
I'mostly  active. 


I      Teadon- 
I     reactions 
I       ab.seiit. 
jSkin -re  flexes 
ksscned. 

Tendon- 
reactions 

absent. 
Skin-reflexesI 

mostly 
present. 


ormal. 


Tendon- 
reactions 
absent. 
Skiu-refle.xeg 
normal. 


Lateral 
curvature 
(lumbar). 


Tendency  to 

conflnent 
articulation. 


Articulation 

sometimes 

syllabic, 

sometimes 

confluent. 


Speech  jerky,'  Optic  discs 
sometimes  rather  whitti, 
slow,  some-  I    otherwise 


Skin-refloxes 
noiinal. 


timo-i  rapid, 

alluring. 

Diflieidty  in 

niiLstioation, 

audswaliow- 

injr. 


Speech 

barely 

intelligible. 


normal. 


Norma). 


Vomitings 

(at  lirst). 

Some  inoiin- 

tinenoe  of 

uiiae. 


Weak  intel- 
lect. Had 
attacks  of 
giildiuei^s 

With  K^s  of 
oouscioumieu 

and  falling. 


Normal. 


Speech  int 

iH-l 

tinct  at  date  | 

ot  ««oon 

1 

olwervalii 

n. 

\0l..    VII. 
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Age  and  symptoms 
when  flr'ft 
attacked. 


Duration  of 

disease  when 

H>en  by 

Author. 


Ataxic  $>/mpUrm*. 
Gait,  lower  and  upper 
limbs  ;  licail  aiul  neck. 
Kon)t>crg's  symptuui. 


Motor  tyftrm. 

a.  True  paralysis  ;  p,  nutrition  ;  «n.\ 

y,  electn>-irrital>iliiy  of  muscles. 

S,  Contractures;  «.  trenn.rs; 

1],  ch  Tele  movcnienta. 


Male 

6 

(Ciise  3. 

Hiimmond). 

StuiuMing. 

Fatigue  in 

walking. 


4  years. 


Cannot  walk  witliont 
help,  fiait  t-nitl  to 
b.'  that  of  |iiimly- 
sic,  not  ataxy.  Not 
worse  witli  eyes 
shut.  Hoal  falls 
forward  as  lie  sit*. 


Upper  limbs  weak,  bo  that 
he  cannot  feed  himself." 
Nutrition  normal.  (Muscu- 
lar spasms  before  death.) 


38 


Male 

(Case  4, 

Hammond). 


Weakness 
in  legs. 


Course  of 
disease  like 
his  brother's 
(la.st  case). 


39 


Male 

(Case  5, 

Hammond). 


Weakness 

first  of  right 

then  of  left 

leg. 


40 


Male 

rCase  6, 

Hammond). 


Weakness 
of  kjis. 


13  years. 
27  years. 


Gait  stairgering  : 
sways  a  little  with 
eyes  shut.  Later 
cannot  stand  with 
eves  shut. 


Movements  of  legs  made  with 
CiToit.  Hands  weak.  Klec- 
tro-contraciility  normal. 
Later,  involuntary  twitch- 
in<;s  of  bands. 


19  years. 


Symiitoms  as  in  last 
case  (his  brother), 
only  less  pro- 
nounced. 
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Sensory  system. 

Si'iisibility  to  touch, 

pain,  and  temperature ; 

njusciilar  sense ;  eleclro- 

nmscular  sensibility ; 

sliooting  pains,  girdle 

puiiis,  cramp,  &c. 


Norma].     (Severe 
pains  before  death.) 


No    pains    till  just 
before  death. 


Reflex  actions 
tendon  re- 
actions ; 
skin-reflexes. 


Spinal 
column. 


Pains  back  of  head 
and  neck  (on 
second  observa- 
tion. 


Tendon- 
reactions 
absent. 


Tendon- 
reactions 
absent. 


Organs  of 

speech  ; 

speech  ; 

movements  of 

tongue  and  lips. 


Organs  of 

vision  (and 

other  special 

senses). 


Visceral 
vaso-motor 
secretory 
functions. 


Cerebral 

functions. 


Speech 
barely  intel- 1 
ligible.  Dif- 
ficulty in 
swallowing. 


Difficulty  in 
pronouncing 
words :  often 
forgets  them. 


Nystagmus 

(on  second 

obsen-ation). 

Sight  bad 

at  night. 


Deaf  left  ear, 
from  measles. 


Frequent 

vertigo. 

MindUI- 

developed. 


Vertigo. 


K   "J 


JIcb'ul\)s  anb  |lo tires  of  tloolis. 

Rechei'ches  snr  le  Systeme  Nerveux  des  Poiasons. — Par  Emii.e 
Baudelot,  professeiir  a  la  Faciilte  dcs  Sciences  de  Nancy. 
Ouvrage  prece'de  d'nn  avertissoment  par  M.  Emile 
Blanchard,  et  accompagne  do  10  planches  gravees.  Paris  ; 
in  folio  ;   1883.     G.  Masson. 

This  very  remarkaWe  ami  important  work  is  a  posthumous  one, 
and  lias  been  published  liy  the  care  of  Madame  E.  Bauilelot,  tlie 
widow  of  the  distinguished  scientist,  and  ]\I.  K.  Blamhard,  the 
well-known  naturalist,  and  president  of  the  Academy  of  Sciences 
in  Paris.  Although  the  author  died  before  having  investigated 
the  subject  as  thoroughly  as  he  intended  to  do,  this  book  may  bo 
considered  as  presenting  a  fair  sketch  of  what  it  would  have 
become  if  the  author  had  lived.  B;iudelot  had  written  a  good  deal 
on  fishes  generally,  and  had  studied  their  nervous  system  very 
accurately.  The  subject  had  been  ratlier  overlooked :  little  was 
known  concernitig  that  question.  In  the  piesent  review  we  must 
leave  the  greater  part  of  the  book  untoiiched,  and  confine  ourselves 
to  the  chapter  dealing  with  physiological  (pxestions.  Concerning 
the  functions  of  the  central  nervous  system,  M.  Baudelot  has  made 
some  interesting  experiments.  As  Desmoulins  and  ^lagendie  have 
already  shown,  the  loss  of  the  cerebral  hemispheres  does  not  inter- 
fere with  the  power  of  motion,  nor  with  any  special  function. 
Fishes  move  about  as  easily  and  as  unconcernedly  as  if  nothing 
had  been  done  to  them. 

The  loss  of  the  superior  part  of  the  optic  lobes  does  not  affect 
fishes  any  more  than  that  of  the  cerebral  hemispheres  in  regard  to 
movement,  liut  the  eyesight  seems  impaired,  the  fish  remains  quiet, 
as  if  it  were  asleep.  If  the  inferior  part  of  the  optic  lobes  is 
destroyed  or  injured  in  some  manner,  a  great  change  in  the  move- 
ments is  noticed.  The  fish  turns  round  and  round  on  the  long 
axis  of  its  Ijody  ;  it  falls  on  the  side  opposite  to  the  injured  one, 
and  goes  on  spinning  in  the  same  manner  during  many  days, 
sometimes  a  fortnight.  This  rolling  motion  may  be  executed  ten, 
twenty,  even  a  hundred  or  more  times  per  minute.  When  it  stops, 
the  fish  lii'S  on  the  side  opposite  to  the  injurj';  the  body  is  also 
mf)re  or  less  bent  u])  on  the  same  side  (luonrrmrnt  dc  mawge). 
Baudelot  believes  that  the  rolling  motion  (moiimiinit  do  rotatum 
ardour  de  Taxe)  may  be  aseribed  to  a  ))ainful  feeling  (»f  contracture. 

If  the  medulla  rdilongata  is  injured,  there  is  also  a  rolling 
motion,  but  quite  a  diffeicnt  (me :  the  juotion   is  contrary   to   that 
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of  the  preceding  experiment:  the  fish  lies  on  the  iniured  side 
The  injuries  of  the  cerebellum  do  not  seem  to  affect  motion  no^ 
sensation  unless  the  medulla  oblongata  is  also  injured 
.irtT^^'i^  speaking,  injuries  of  the  cerebral  hemispheres  do  not 
affec  motion,  nor  sensation,  nor  intellect  in  fishes,  whi'e  they  do 
affect  voluntary  motion  and  intellect  in  mammalia  the  iniuriel  of 
hnr.rr  fi  ^"^  impair  motor  co-ordination  in  mammalia,  but  do  no 
«i  ;^\^'^''\J"J"^i^«  ^f  '^^  ^^^Perior  part  of  the  opUc  lot^s 
tntuJ^  ?k^"'\'''  "^*^"  corpora  quadrigimina  affect  mammalia 
ofVhT  "'l^^l''"!'''?'  V^vt  of  the  same  lobes  affect  fishes,  as  those 

lo.t^!!".?^?  the  physiological  part  of  Baudelot's  work  is  not  a  very 
logf  g:n;;anyr    """^  '"^"''^"^^  '"  '^^  ^^^^'^^^  °^  -^^-^  P^^^'- 

Of  the  remainder  of  the  book  we  shaU  only  say  that  it  is  full  of 
interesting  information  :  it  was  not  to  be  expected  that  there 
cou  d  be  m  the  cerebral  form  of  the  different  sorts  of  fishes  th« 
variety  that  M.  Baudelot  shows  to  exist 

The  engravings  are  excellent :  they  add  a  great  deal  to  the  value 
of  this  book,  and  help  us  greatly  to  understand  the  general  morphcJ 
logy  ot  the  bram,  as  explained  by  the  much  regre^tted  and  dL^tin 
guished  zoologist.  Mme.  Baudelot  deserves  mSch  praise  fo  luot 
having  al  owed  her  husband's  valuable  researches  to  be  lost ;  M  E 
Blanchard  and  G.  Masson  are  also  to  be  complimented  for  tLi^ 
generous  attachment  to  science  which  induces  them,  especially 
Mons.  G.  Masson,  to  spend  much  time  and  assume  much  trouble 
irofiSe    '  ""'^   generally   known  to  be  more   costly  than 

Henuy  de  Vakignv. 


Clinical  Lectures  on  Mental  Diseases.  By  T.  8.  Clouston 
M.D.  &c.  London:  J.  and  A  Churchill ;  lii83.  Cn.wn' 
8vo.  pp.  631.     lilustnited. 

Mk.  G.  T.  Homanes  has  lately  imblishcd  two  books.  In  one  of 
these  he  narrates  a  vast  number  of  instances  of  intelligent  conduct 
on  the  part  of  animals;  in  the  other  he  investigutft*  deeply  tho 
oonstitulion  of  mind  and  the  workings  ot"  tho  mrvuus  svhtem.  and 
deduces  certain  broad  general  i»rineiples  wliieh  ho  eliieiiiuteh  and 
illustrates  by  means  of  the  facts  c«)ntained  in  his  tirst  vi.lunn.. 
The  first  book  is  a  stuiehouhe  tif  data,  a  granary  of  faetB.  a 
museum  of  instances,  u  treasury  of  reemils,  a  w«roh\ai8e  of  ntw 
material:  tho  seoond  is  the  manufaetiired  aitiele,  it  in  the  luHlory 
which  the  rocordH  disjointedly  narrate,  it  givis  the  hiwn  to  whieh 
the  instamx-s  apply,  it  drawn  tlie  eoiulnniuiiK  Irom  tho  dulrt.  it 
disphiyM    the    ul  ilisation   of  I  he   faelM.      'I'he    tlrht    book    l^    purely 
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narrative,  the  second  mainly  argu-nentative      The  danger  in  the 
second  b^ok   is  of  fallacy ;  the  danger   in  the    first  is  of  "anec- 

'^"Dr°''cionston's  book  fulfils,  in  a  different  province  nearly  the 
samofunction  as  Mr.  Komanos'  first  work  on  Animal  Intelligence. 
TtTs  one  Ton-   record    of  accurate   and    laborious   observations. 
From  cover    o%over  the  book  is  positively  bursting  with  facts. 
uZs  nts   to    the  student   of  alienism  an   almost  embarniss.ng 
iroCn  of  data.     The   number  of  cases   which  are  recorded  in 
?ull  is  consderable;  and  the  skill  with  which  the  salient  points 
o   each  case  have  been  chosen  for  prcsentatum,  and  the  graphic 
?erse.ess  -itl^  .'hich  they  are  described,  will  ^^  ^^  {^^Vro^ 
bv  those  only  who  have  attempted  similar  ta.sks  ^Mth  le.s  success. 
The  recoixls  of  cases  are  far  from  being  the  only  matonals  placed 
at  our  disposal  in  this  interesting  volnme.     Repeatedly  at  fre<iuent 
intervals  the  results  of  Dr.  Clouston's   ripe   experience   aie   put 
before  us  in  the  form  of  empirical  generalisations    winch,  repre- 
senting multitudinous  observations,  are  equivalent  to  large  gioups 

"^Kor^s  this  all,  for  in  addition  to  the  excellent  therapeutics  with 
^vhich  the  book  is  saturated,  we  meet  with  n.any  shrewd  remarks 
Tnd    occasionally    with    a  flash    of  true  philosophic  msight       A 
Jew  sWcs    -ill  -het  the  reader's  appetite  for  more.     "  Ihore 
is  no  usi''  says  Dr.  Clouston,  "in  dnnning  a  patient  to  '  rouse 
vourself''to    '^hrow  off  yonr   dnlness,'  to    '  drop    those    fancies 
for  in  many  cases  it  would  be  just  as  wise  to  te  1  a  hemipleg  c 
to  '  mo'^that  le-.'  "     "  We  think  of  melancholia  chiefly  from  the 
mtient's       bjcctive  point  of  view,  taking    his  aifectiye    ch.nge 
and  his  conscions   mJntal  pain   chiefly  into  consideration ;  while 
we  thii>k  of  mania  more  from  our  own  objective  point  of  view, 
Tnd      ictuie  the  patient's  talkativeness,  his  rest  es>ness,  and  his 
nlilLtchanges^f  personality  and  ^^f  >^ts  '  ^^The  -vings  of  a 
maniacal  patient   are  often  well  worthy  of  stud) .  .  .  .   -^"^/^^^   ^^ 
no  sid    thing  as  real  incoherence.    The  words  and  uleas  alway 
cohere   by    some   bond    or   other."       The  hom.cidal    feeling^  "8 
nndcmbtcdly  the  human  instinct  of  slaughter  and  destruction.       It 

"s  analogous  to  the  physiological  instinct  of  breaking  things  in 
child.en."''   Itis  no  doubt  a  case  of  "  throwing  back,'   of  atavism 

It   s  a  reappearance  in  excess  of  the  pugnacious  "-tme  «  of  ',   r 

his  w^  c  a  sification  ;  of  which  it  may  be  said  that  nothing  would 
be  moie  easy  than  to  pnll  it  to  pieces  and  display  -.«  j;;---  "  J; 
Lthintr  more  diflicuU  than  to  construct  a  bettei .      In  the  cl.aplcr 

nni.nie   Sl>P^  of  l)r.  llnghlings-Jackson's  views  on  tl.is 

S"Xtho  doctrines  attributed  to  Dr.  Jackson  b.mg  such  as  he 

w.iiild  shudder  to  hear  of.  •  i  •  i     n,. 

Wllile    acknowledging    the    admirable    manner    m    which   Di. 
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Clouston  has  accomplished  the  task  to  which  he  committed  himself 
when  he  undertook  to  write  a  book  of  Clinical  Lectures  on  Insanity, 
it  is  right  to  point  out  the  limitation  of  that  task.  Of  the  science 
of  Insanity,  as  of  every  other  science,  there  are  two  aspects;  and  of 
these  Dr.  Clouston  limits  himself  to  one.  Nothing  could  be  clearer 
than  the  way  in  which  he  presents  that  aspect  of  the  subject  with 
which  alone  he  undertakes  to  deal ;  but  it  is  necessary  to  remember 
that  this  is  only  one  of  two  aspects,  and  the  view  that  he  gives  us 
is  unavoidably  imperfect,  lie  has  given  us  knowledge;  but 
knowledge  is  not  science  until  it  is  organised ;  and  the  organisa- 
tion is  wanting.  To  render  the  work  complete  we  want  a  book 
that  shall  treat  the  subject  from  the  op])OBite  point  of  view,  and 
be  to  Dr.  Clouston's  present  work  what  Mr.  Romanes'  second  book 
is  to  his  first.  We  have  the  facts;  we  now  want  the  piinciples. 
We  have  the  data ;  we  now  want  the  conclusions.  We  have  the 
instances  ;  we  now  want  an  enunciation  of  the  laws  to  which  they 
conform.  We  want  an  account  of  the  workings  of  the  noimal 
mind  and  of  the  normal  nervous  system  ;  an  explanation  of  the  ways 
in  which  it  is  possible  for  them  to  become  disordered  ;  a  description 
of  the  results  of  such  disorder,  illustrated  by  the  instances  which 
Dr.  Clouston's  book  affords  in  such  abundance.  Facts  accumulate 
upon  us,  until  we  stagger  under  the  burden  of  them,  and  are  fain  to 
tumble  them  down  here  and  tlieie  in  disorderly  heaps.  Our  most 
urgent  need  is  of  an  architect  who  will  proviile  some  plan  upon 
which  wo  can  build  them  up  into  a  regular  and  useful  structure. 

Charles  Mercier,  M.B. 


A  Practical  Introduction  to  Medical  Electricity.  By  A.  de 
Watteville,  M.A.,  ]\r.D.,  B.Sc,  &c.  rhysician  in  eharj^e  of 
tlic  Electricul  Department  at  St.  Mary's  Hospital,  London,  &c. 
Second  Edition.  London  :  H.  K.  Lewis,  1864.  8vo.  pp.  220  ; 
with.  89  woodcuts,  and  five  plates  of  the  motor  points. 

The  employment  of  electricity  in  practical  medicine  has  encoun- 
tered vici8^itudes  so  great  and  of  such  variety,  as  make  it  a 
matter  of  some  wonder  that  anything  satisfactory  survives  the 
trying  oideal  to  which  it  has  bei'ii  expoKed.  Beyond  the  well- 
meaning,  but  self-deceived  enthusiasts  who  have  published  exag- 
goratud  accounts  of  its  utility,  and  the  impudent  (juacks  who 
liave  tiaded  on  the  mystery  of  its  force,  there  have,  however, 
hap})ily  been  cautious  and  persevering  observers  whose  et>mmuniia- 
tions  have  been  always  lending  to  liring  order  otit  of  ehaos  ;  anil  wo 
may  hope  that  a  time  is  within  sight  when  the  place  i»f  the  electric 
current  in  the  praetice  of  our  [uidession  will  be  mort>  or  K  .sh 
definitely  fixed. 

In  his  earlier  edition  (whieli  was  noticed  thri-e  years  ago  in 
these  ]iiigtis)  tlie  author  rendered  exeelU'Ut  service  lo  tlio  eauso 
of  pidgresH  by  giving  uh,  what  iiad  previously  to  a  great  extent 
been  wanting  in  I'lnglish  works  upon  eUitro-theiapeutieN,  isolid  am! 
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accurate  information  upon  the  theory  of  electricity,  so  far  as 
concerned  nn  as  pliysicians.  The  present  condition  of  his  work  is  so 
enlarged,  and  for  the  most  part  re-written,  as  to  constitute  a  new 
book.  In  it  the  author  has  still  further  endeavoured  to  jwpulariso 
such  elementary  facts  in  elect  rophj'sics  as  will  go  far,  if  mastered  hy 
the  reailer,  to  preserve  him  from  misconception,  and  keep  him  upon 
the  right  track  for  a  really  scicntilic  ohservation  of  such  phenomena 
as  present  themselves  to  him  when  using  electrical  currents  in  the 
practice  of  medicine.  Dr.  de  Watteville  still  insists  upon  measure- 
ments of  current  strength  as  the  essontial  condition  of  a  rational 
application  of  electricity  to  medicine,  and  advocates  the  constant 
employment  of  the  galvanometer.  We  would  direct  especial 
attention  to  the  part  of  his  l>ook  in  which  ho  deals  with  this 
question.  It  contains  much  valuable  information  and  judicious 
advice.  So  also,  as  regards  the  question  of  electrical  distribution  or 
dift'usion,  wo  think  he  makes  a  decided  point  in  suggesting  the 
adoption  of  Professor  Erb's  set  of  standard  electronics,  so  as  to  fix, 
once  for  all,  the  meaning  of  the  terms  "  small,"  "  large,"  "  moderate 
sized,"  so  frequently  used.  The  relative  jtosition  of  the  electronics 
upon  the  boity  in  various  applications  of  currents  is  considered 
very  fully,  and  the  diagrams  Ijorrowed  from  Erb,  wliich  are  intro- 
duced ti>  illustrate  the  subject,  are  clear  and  eminently  descriptive. 
Nearly  100  pages  are  devoted  to  these  and  other  questions  in 
electrophysics,  tt)gether  with  descriptions  of  the  apparatus  most 
serviceable  in  medical  ]iractice. 

Chapter  II.  deals  Avith  electro-physiology.  A  novel  feature  is 
here  introduced.  The  instruction  is  given  in  the  form  of  experi- 
ments which  the  reader  may  perform  upon  himself  These  are 
numbered,  and  arranged  for  reference,  one  to  another.  This  is  an 
excellent  method,  by  which  a  thoroughly  practical  idea  of  the 
siibject  may  be  obtained,  and  a  variety  of  erroneous  notions 
dis]iolled. 

We  have  been  disappointed  that  Dr.  de  Watteville  has  not 
])reserved  the  German  notation  for  marking  (pialitativo  changes 
in  the  excitability  of  nerve  and  muscle.  As  we  have  before  sug- 
gested, if  the  word  "  shut,"  be  used  instead  of  "  close,"  as  re- 
gards the  circuit,  and  the  letter  Z  (Zuckung  =  contraction)  bo 
accepted  as  an  arbitrary  sign  im])lying  contraction  (an.l  there 
is  something  in  the  form  of  the  letter  suggestive  of  it),  records 
made  by  English  and  most  foreign  observeis  will  bo  mutually 
intelligible.  Faraday  introduced  the  terms,  "  anode "  and 
"  kathode,"  which  have  been  adojited  by  the  Germans.  In  this 
country  instead  of  the  letters  K  S  Z  for  "  kathodic  shutting  con- 
traction," the  letters  CCC,  "cathode  closure  contraction,"  liavo 
just  got  to  be  pretty  generally  used,  when  Dr.  de  Watteville  again 
disturbs  the  harmony  by  emi)loyiiig  K  instead  of  (',  so  tliat 
now  we  have  K  C  C.  Surely  amongst  all  these  diversities  we  are 
in  danger  of  losing  sight  of  the  Q.  E.  I). !  The  adoption  of  the 
German  notation  would  have  saved  all  this  inconvenience,  and  it  is, 
wo  think,  to  be  desiied  that  English-speaking  observero  may  even 
vet  be  led  to  tee  the  advantage  of  it. 
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The  subject  of  electro-diagnosis  is  considered  in  Chapter  III., 
and  the  numerous  difficulties  and  sources  of  fallacy  in  investi- 
gations are  pointed  out  in  a  very  graphic  manner.  Chapter  IV. 
is  devoted  to  electro-therapeutics.  In  it  the  author  shows  that 
he  is  anxious  that  the  reader  should  clearly  understand  the 
rationale  of  the  methods  of  applying  the  current  to  the  human 
body. 

The  work  is  well  illustrated  by  numerous  engravings,  amongst 
which  the  plates  showing  the  motor  points  strike  us  as  excep- 
tionally clear.  There  is  no  doubt  that  this  book,  based  as  it  is 
upon  all  the  recent  advances  in  electrical  science,  must  take  a 
most  important  place  amongst  works  in  English  upon  the 
subject  of  electricity  as  applied  to  medicine,  and  we  congratulate 
the  author  on  his  achievement  of  a  difficult  task. 

T.  Buzzard,  M.D. 


Clinical  Lectures  on  Giddiness.  By  Thomas  Grx\.inger 
Stewaut,  M.D.,  Professor  of  the  Practice  of  Physic  in  the 
University   of  Edinburgh,  &c.     8vo.   pp.  43.     Edinburgh, 

1884. 

ThIs  pamphlet  consists  of  three  clinical  lectures  devoted  to  the 
discussion  of  the  symptom  giddiness.  The  subject  is  treated  in  a 
comprehensive  manner,  and  at  the  same  time  in  a  concise  and 
intelligible  form.  The  author,  after  a  short  description  of  what  is 
undertstood  by  the  terra,  proceeds  to  investigate  its  relation  to 
disorders  of  the  sensory  and  motor  functions.  It  is  explained  that 
ecpiilibrium  is  not  a  condition  born  with  the  individual,  but  is 
acquired  as  the  result  of  education,  and  is  thereby  subservient  to 
the  tactile,  ocular,  muscular,  articular,  visceral,  and  labvrin thine 
impressions.  It  is  pointed  out  that  the  semi-circular  canals  arc  the 
chief  sensory  organs  pi  esiding  over  tlus  function,  and  fur  its  proper 
})erformance  there  must  be  integrity  of  these  as  well  as  of  the 
nervous  centres,  and  tlie  conducting  nerve  librcs,  change  in  anv  of 
which  may  lead  to  abnormal  modifications,  which  among  other 
symptoms  are  manifested  by  vertigo.  In  liealth  all  the  peripheral 
and  central  conditions  harmonise  to  preserve  normal  e([uilibriuui  ; 
where  tliere  is  any  break  iu  this  ariangemont,  ur  wliere  there  is 
"  a  contradictoriness  of  sensory  impressions,"  giddiness  is  tho 
result.  'I'his  may  1)0  duo  to  peculiarities  in  external  conditions, 
and  more  especially  through  the  medium  of  tho  siglit,  as  evidenced 
by  the  peculiar  sensations  ox[)erienced  when  we  look  from  a  lu'iglit 
or  at  a  distorted  object,  such  as  the  Tower  of  I'isa,  or  in  walt/ing, 
swinging,  or  being  on  board  ship.  Again,  giddiness  nwiy  ho  duo 
to  abnormalities  of  tho  sensory  structures  tlu>inKt>lvc8,  as  si<i«n  iu 
Htrat)isinuK,  diplopia,  nystagmus,  X'c.  The  most  important  form  of 
vertigo  is  that  resulting  from  causes  situated  in  the  seuii-cireuhir 
canals,  and  which  is  known  as  IVIeiiiere's  disease.  N'arious  varieties 
of  this  have  been  ilescrihed,  as  the  e.vternal,  midiUe,  or  iulernul  cur 
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is  aftcctcd.  It  is  pointed  out  tliat  giddiness  may  arise  from 
diseases  of  the  spinal  cord  as  in  loconitttor  ataxy,  nuiltiplo  sclerosis, 
&c.,  and  may  be  explained  partly  l»y  the  defective  action  of  the 
muscles  of  the  eye,  and  partly  from  changes  in  other  sensory 
impressions.  Vertigo  may  arise  from  a  variety  of  intra-cranial 
abnormalities,  and  amongst  those  especially  referreil  to  are  those 
localised  in  the  cerebellum,  crura  cerebelli,  puns,  cerebial  ])cduncle8, 
and  corpora  quadrigemina.  Besides  these  the  symptom  may  be 
the  result  of  various  diseases  of  the  brain,  either  organic  or 
functional,  such  as  tumours,  congestion,  anaemia,  injuries,  ejiilepsy, 
megrim,  disease  of  the  arteries,  ctfects  of  galv;inism.  Sec.  A  variety 
of  morbid  conditions  of  the  general  system  may  be  followed  by 
the  same  derangement  as  in  nervoiis  delulity,  dysjtepsia,  loxic 
infection,  fevers,  constitutional  cacliexias,  and  so  on.  The  ex- 
planation of  the  occurrence  of  giddiness  as  a  result  of  these  is 
somewhat  doubtful,  but  is  probaldy  to  be  explained  by  their 
eftects  on  the  blood,  and  its  abnormal  influence  on  the  nerve 
centres. 


Contribution  a  T etude  et  an  'diagnostic  des  formes  frustes  de  la 
Maladie  de  Basedow.  Par  ^l.  le  Dr.  Pierue  Marie.  Paris, 
1^84. 

The  auth<  r  of  this  little  book  docs  not  claim  that  it  is  a  complete 
monograph  on  tlie  subject  of  Basedow's  disease.  It  professes  only 
to  discuss  a  certain  number  of  those  marked  symptoms  which  are 
not  usually  described  in  association  with  the  malady,  or  which 
have  been  considered  as  purely  accessory.  These,  on  the  contrary, 
M.  Marie  believes  to  be  intimately  connected  with  the  afi'cction, 
constituting  ])eculiar  and  characteristic  features,  sufficient  to 
enable  ns  to  detect  the  disorder,  even  when  the  special  symptoms 
of  goitre  and  exophthalmus  are  wanting.  The  general  conclusions 
arrived  at  are — 

1.  Tremor  is  a  frequent  symptom  of  Basedow's  disease,  and  is 
probably  almost  always  present. 

2.  This  tremor  has  special  characters  which  permit  it  to  bo 
distinguished  from  others. 

3.  The  presence  of  goitre  or  exophtlialmus,  cither  together  or 
singly,  are  not  essential  elements  of  the  disease. 

4.  When  this  tremor  accompanies  palpitation  of  the  heart, 
witlujut  notable  augmentation  of  tlie  temjierature,  Basedow's 
disease  may  be  suspected.  The  diagiuisis  will  be  confirmed  by  the 
presence  of  one  or  more  of  the  following  syjiiptoms  : — Local  or 
general  sweating,  bouliniia,  insomnia,  cough  without  exjiecloratiou, 
or  abnormal  physical  signs  in  the  chest. 

A.  IIuuuEs  Bennett,  M.D. 


Ferrier  and  Yeo  on  the  Effects  of  Lesions  of  the  Cerebral 

Hemispheres-  (Proceedings  Boyal  Society,  xxxvi.  229.) — The 
following  is  an  abstract  of  a  paper  on  this  subject  recently- 
presented  to  the  Eoyal  Society,  and  which  contains  a  detailed 
account  of  a  series  of  observations  on  the  effects  of  localised  lesions 
of  the  brain  of  monkeys,  made  partly  by  Drs.  Ferrier  and  Yeo, 
and  partly  by  Dr.  Ferrier  alone. 

'J'he  operations  were  performed  under  anaesthetics,  and  according 
to  the  rules  and  methods  of  antiseptic  surgery. 

The  experiments  are  illustrated  by  photographs,  showing  the 
position  and  extent  of  the  lesions  and  general  condition  of  the 
brains,  together  with  sun-prints  and  microphotographs  of  sections 
of  the  brain  and  spinal  cord,  showing  the  structures  primarily 
involved  or  secondarily  degenerated. 

As  the  paper  is  mainly  an  anatomical  description  of  the  lesions 
delineated  and  record  of  the  eifects  produced,  it  scarcely  admits  of 
condensation  in  the  form  of  an  abstract.  The  lesions  are  classified 
according  to  their  position  in  the  occipito-angular,  temporal, 
Kolandic,  frontal,  and  hippocampal  regions  resiieL-tivcly. 

Among  the  more  important  rcbults  arrived  at  are  the 
following  :  — 

Lesions  of  the  occipito-angular  region  (occipital  lobes  and 
angular  gyri)  cause  affections  of  vision,  without  affections  of  the 
other  t-ensory  faculties  or  motor  powers. 

The  only  lesion  which  causes  eoniplote  and  permanent  loss  of 
vision  in  both  eyes  is  total  destruction  of  the  occipital  lol)os  and 
angular  gyri  on  both  sides. 

Complete  extirpation  of  Ixitli  angular  gyri  causes  for  a  tiiiio 
total    biiiulneKH,  suceet-ded  by  lasting    visual  ilt.'feet  in  both  i"yes. 

Unilateral  (lestnictinn  of  the  cortex  of  the  angular  gyius  catiseH 
temporai'y  almlit  ii>ii  im'  iiii|i:iii  im  iit  ol  virion  in  tlie  ojipohito  ^'Xa — 
not  of  a  lieiiiioiiie  cliarjieler. 

Deep    ineisiunn   may  he  niaih'  in  hclh  tii'ii[iilal  hiln>*^  al  I  lie  haii.tt 
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time,  or  tlio  greater  portion  of  one  or  both  occijiital  lobes  at  the 
Kame  time  may  be  removed  without  any  appreciable  impairment 
of  vision. 

Destruction  of  the  occipital  lobe  and  angular  gj'rus  on  one 
side  causes  temporary  amblj'opia  of  the  opposite  eye  and  homony- 
mous hemianopia  of  both  eyes,  towards  the  side  opposite  the 
lesion. 

As  in  none  of  the  cases  recorded,  either  of  partial  unilateral  or 
bilateral  destruction  of  the  occipito-angular  region,  were  the 
amblyopic  or  hemianopic  symptoms  permanent,  it  is  concluded 
that  vision  is  possible  with  both  eyes  if  only  portions  of  the  visual 
centres  remain  intact  on  both  sides. 

Destruction  of  the  superior  temporo-s])hcnoidal  convolution  on 
both  sides  causes  complete  and  permanent  loss  of  hearing,  without 
other  sensory  or  motor  defect.  Hearing  is  not  impaired  by  lesions 
of  any  other  part  of  the  temporal  lobe. 

Destructive  lesions  of  the  Kolandic  zone  (convolutions  bounding 
the  fissure  of  Eolando)  cau.so  motor  paralysis,  without  loss  of 
sensation,  limited  (monoplegia)  or  general  (hemiijlegia),  according 
to  the  position  and  extent  of  the  lesion. 

Lesions  of  this  region  are  followed  by  descending  degeneration 
of  the  pyramidal  tracts  of  the  spinal  cord. 

Lesions  of  the  frontal  region  vary  according  as  they  aflfect  the 
post-frontal  (base  of  the  frontal  convolutions)  or  pre-frontal 
(anterior  two-thirds  of  the  frontal  convolutions)  region. 

Lesions  of  the  pre-frontal  regions  alone  do  not  produce  any  dis- 
coverable physiological  symptoms. 

Lesions  of  the  post-frontal  regions  cause  temporary  paralysis  of 
the  lateral  movements  of  the  head  and  eyes. 

As  the  symptoms  arc  only  temporary  so  long  as  any  portions  of 
the  frontal  lobes  remain  intact,  it  is  concluded  that  the  post-frontal 
and  pre-frontal  regions  have  essentially  the  same  physiological 
signification,  and  that  portions  only  of  the  frontal  lobes  are 
sufficient  for  the  exercise  of  their  functions. 

Lesions  of  the  frontal  lobes  are  followed  by  descending  degener- 
ation of  the  mesially  situated  tracts  of  the  foot  of  the  cms  cerebri 
and  corresponding  fibres  of  the  internal  capsule,  as  seen  in 
transverse  sections.  The  ultimate  destination  of  these  tracts  is 
uncertain.     They  cannot  be  traced  in  the  anterior  pyramids. 

Lcbions  entirely  debtroying  the  liii»pucampal  region  (the  hipjio- 
campus  major  and  gyrus  hippocampi)  and  neighbouring  inferior 
IcJiiitoro-sj  henoidal  region  (without  imidication  of  the  cnis  cerebri, 
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basal  ganglia,  or  internal  capsule)  cause  complete  anjesthesia — 
cutaneous,  mucous,  muscular — of  the  opposite  side  of  the  body, 
■\Wthout  motor  paralysis. 

The  degree  of  impairment  of  tactile  sensibility  in  those  cases 
"where  it  was  not  entirely  abolished,  is  in  proportion  to  the  amount 
of  destruction  of  the  hippocampal  region. 

Lesions  of  the  cornu  ammonis  alone,  or  gyrus  hippocampi  alone, 
do  not  cause  permanent  impairment  of  tactile  sensibility.  The 
duration  of  the  effects  of  total  destruction  of  the  hippocampal 
region  has  not  been  determined. 

Ko  impairment  of  tactile  sensibility  has  been  observed  in  con- 
nexion -nith  any  of  the  other  cerebral  lesions  described. 

A.  DE  Watteville. 

Abstract  of  an  Essay  upon  the  Limitations  in  Time  of 

Conscious  Sensations.  Kead  before  the  Eoyal  Sucifty, 
Edinburgh,  December  1883.  By  John  B.  Haycraft,  M.B.,  F.R.S. 
(Edin.)  &c.,  Professor  of  Physiology  at  Mason  and  Queen's 
Colleges,  Birmingham. — If  any  sensory  surface  be  stimiilated  for 
a  given  period,  a  sensation  will  be  produced,  which  will  not 
exactly  correspond  with  this  stimulation  in  point  of  time.  The 
sensation  will  be  produced  a  certain  interval  after  the  first  move- 
ment of  application  of  the  stimulus,  and  will  remain  a  certain 
time  after  the  withdrawal  of  the  stimulus.  It  follows  from  this, 
that  two  stimuli  follow  the  one  another  sufficiently  rapidly  will 
give  rise  to  a  single  sensation.  The  correspondence  in  time 
between  the  stimulus  and  sensation  varies  in  the  case  of  the 
different  senses. 

In  experimenting  with  tactile  impressions  rapidly  following  one 
another,  it  was  found  that  if  the  stimuli  are  at  first  applied  slowl}' 
(1  to  40  per  second),  thoy  give  rise  each  to  a  distinct  and  separate 
feeling.  Stimulate  more  rapidly,  and  they  are  fused,  and  a  feeling 
or  sensation  is  produced  which  is  termed  "  roughness."  If 
the  impacts  follow  one  anotlier  faster  than  1400  per  second,  tho 
sonseof"  roughness  "  disappears  and  a  sensation  of  single  impact  is 
produced.  It  is  to  be  remarked  that  tho  knowledge  of  the  eaUM* 
of  the  roughness  is  gained  by  experience  only,  and  could  not  bo 
learned  by  tho  tactile  sense  alone.  Tho  same  sensation  called 
"  tickling  "  is  jiroduced,  whether  an  impact  stimuhites  a  iiumhor 
of  sensory  areas  one  aiter  the  other,  as  in  drawing  a  feather  over 
tho  skin,  or  if  the  impiicts  ItiHow  one  another  on  tlie  saine  .oensory 
ann\',   lor  inipatts  ol'  IVoin  .".n    to  I  Ino   per  seeoml,  if  applied  to   tlu* 
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same  sensory  area  produce  "  rou<!;hnes8 "  if  forcible  enough,  but 
when  lightly  applied,  they  produce  "  tickling." 

Different  areas  of  the  skin  vary  in  sensibility.  In  more  sensitive 
parts  localisation  in  space  is  more  precise  than  in  those  parts  less 
sensitive.  The  experiments  of  the  author,  however,  show  that  in 
the  least  sensitive  parts,  i.e.  skin  of  the  back  and  chest,  stimuli 
following  one  another  rapidly  are  as  easily  distinguished  in  conscious- 
ness as  wlien  applied  to  the  more  sensitive  parts,  i.e.  skin  of  lip  and 
finger-tip.  A  study  of  thermal  sensation  shows  that  the  correspon- 
dence in  time  between  the  stimulus  and  produced  sensation  varies 
with  the  thinness  of  the  epidermis  at  that  part.  In  no  case  is  the 
correspondence  very  exact,  an  appreciable  interval  intervening 
between  the  application  of  a  cold  body  and  a  sensation  of  cold. 
The  difference  in  the  exact  limits  of  the  feelings  seen  in  the 
different  sensations  was  then  shown  by  the  aiithor  to  be  due  not 
to  any  difference  in  the  centrallj''  produced  feelings,  but  to  the 
differences  seen  in  the  translation  of  the  external  energy  into  nerve 
energy  through  the  end  organs.  Thus  a  sensation  of  touch  follows 
almost  immediately  the  application  of  the  stimulus,  which  directly 
affects  the  end  organs ;  on  the  other  hand,  some  time  elapses  before 
a  cold  body  is  felt;  the  witlidrawal  of  heat  from  the  end  organs 
having  to  take  place  through  a  more  or  less  thick  layer  of  epidermis. 

In  the  sensations  of  sound  and  sight,  as  well  as  in  the  tactile 
sensibility,  when  stimuli  are  repeated  more  and  more  rapidly,  a 
period  preceding  complete  fusion  is  reached  when  the  sensation 
produced  is  disagreeable  in  its  nature.  In  the  case  of  sound,  the 
irritation  is  produced  by  "beats;"  the  cause  of  "dissonance"  in 
music  is  due  to  recurring  stimuli  not  to  be  separated  in  conscious- 
ness, and  yet  not  rapid  enough  to  give  rise  to  a  simple  sensation 
of  Found.  The  flickering  of  a  flame  is  also  irritating  in  its  nattire, 
and  tickling  in  the  case  of  tactile  sensibility  may  give  rise  to 
excruciating  agony.  We  may  compare,  therefore,  roughness  or 
tickling — tactile  sensations — to  dissonance  in  music. 

J.  B.  IIaycraft. 

Adamkiewicz  on  Cerebral  Pressure  (Sitzung/tbcr.  drr  Akn<i.  <l. 

Wissensrh.  zu  Wien,  1883). — The  author  has  had  the  opportunity  of 
observing  a  tumour  uf  the  cord  which  occupied  the  greater  portion  of 
the  hft  lateral  column  between  the  r>th  and  7th  cervical  roots,  and 
compressed  the  anterior  liorn  to  a  marked  degree.  No  symptoms 
had  been  noted  during  life,  however,  which  gave  a  clue  to  such  a 
lesion.     This  case  fdrmed  the  .starting-point  of  investigations  by 
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the  author  concerning  cerebral  pressure  on  the  one  hand,  and  the 
question  of  compressibility  of  nervous  masses  on  the  other.  The 
first  point  only  is  discussed  in  the  present  paper.  He  concludes 
that  a  pathological  increase  in  the  pressure  of  the  cerel>ro-spinal 
fluid  (in  other  words  in  the  "cerebral  pressure")  does  not  exist. 
This  view  is  in  complete  opposition  with  the  generally  accepted 
theories  on  the  in Qiienoe  of  agents  which  diminish  the  intra-cranial 
space ;  but  is  supported  by  a  series  of  experiments  too  considerable 
for  us  to  adduce  or  criticise  here. — The  author  describes  the 
phenomena  usually  ascribed  to  cerebral  pressure  being  due  to 
cerebral  irritation. 

Sigmund  Fuohs   on   the  Histogenesis  of  the  Human 

Cerebral  Cortex.  (Ihid.  1883). — The  chief  questions  which  the 
author  has  proposed  to  himself  are:  (1)  At  what  period  of  the 
foetal  or  extra-uterine  life  do  medullated  fibres  (chiefly  those  which 
run  parallel  to  the  surface)  make  their  first  appearance  in  the 
cerebral  cortex  ?  (2)  At  what  period  are  their  number  and  calibre 
so  far  developed  as  to  represent  a  system  of  fibres  functionally 
equivalent  with  that  in  the  adult  ? 

He  came  to  the  following  conclusions  : — The  new-bom  child 
possesses  no  trace  of  medullated  fibres,  neither  in  the  central  nor 
in  the  cortical  portions.  They  are  found  in  the  former  at  the  end 
of  the  first  month  only;  in  the  cortex  they  appear  at  different 
times  in  the  different  layers.  In  the  upper  layer  none  are  dis- 
covered before  the  fifth  month  ;  in  the  second  layer,  after  the  first 
year.  The  radiating  bundles  of  the  deeper  layers  appear  in  the 
second  month;  whilst  the  horizontal  fibres  of  the  third  layer  are 
found  to  be  medullated  in  the  eighth  month. 

During  the  seventh  and  eighth  year  the  medullated  fibres  reach 
the  disposition  which  they  preserve  throughout  adult  life. 

The  cortical  medullated  fibres,  which  in  after-life  are  the 
thickest,  are  the  first  to  make  their  ap[)earance.  "Wo  may  assume 
that  the  chronological  difierences  in  the  development  of  the 
medullated  fibres  correspond  to  their  physiological  interpretation. 
Pyramidal  cells  of  the  typical  structure  occur  in  the  cortex  at  the 
time  of  birth.  Duitur's  (■onnective  tissue  cells  were  clearly  observed 
in  tht)  tilth  month  of  chiM-lifc 

Znckerkandl  on  the  influence  of  the  growtli  of  Sutures 
and  of  tlie  Cranial  Sliai)e  in  tlio  direction  of  tlie  Convolu- 
tions {I^i<(li''-   •I'lliih.   iss:;.  Part    iv.)-      Many  oliM-rvtis  have   tricil 
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to  prove  that  there  are  certain  relations  between  the  shape  of  the 
skull  and  the  direction  of  the  convolutions  ;  in  the  dolichocephalic 
lirain  they  thought  it  to  be  more  longitudinal,  in  the  l>rachy- 
cephalic  more  trans\'er8e.  If  this  be  the  case,  the  usual  direction 
ir.ust  be  departed  from  -whenever  external  circumstances  (such  as 
intra-uterine  pressure,  premature  synosteosis  of  the  sutures,  &c.) 
alters  the  normal  development  of  the  skull.  I'he  author  closely 
examined  six  brains  from  skulls  deformed  by  synosteosis  ;  he  found 
the  altered  shape  of  the  brain  persists  after  removal,  and  that  the 
convolutions  present  the  alterations  just  described.  lie  alo 
examined  the  brain  of  a  child  whoso  head  had  been  subjected  to 
abnormal  pressure  "in  utero,"  on  account  of  the  deficient  amount 
of  amniotic  fluid,  and  observed  similar  phenomena. 

Vi'e  may  go  still  further  and  show  that  under  normal  circum- 
stances the  sutures  exeii;  an  influence  upon  the  convolutions.  The 
frontal  gyri  have  not  everywhere  the  same  shape,  breadth,  thick- 
ness and  direction.  Quite  in  front  they  are  usually  narrow,  thrown 
into  numerous  folds,  and  connected  with  one  anotiier  by  transverse 
pieces.  Posteriorly,  when  they  pass  into  the  ascending  frontal 
they  are  wide,  thick,  much  straighter.  This  dissimilarity  is 
easily  explained  by  the  topo;zraphical  relations  between  the 
convolutions  and  the  coronal  suture.  As  long  as  the  skull  grows 
rapidly,  the  convolutions  will  lengthen  longitudinally  wherever 
the  skull  expands  in  tliat  direction  ;  this  is  the  case  for  the 
posterior  part  of  the  frontal  gyri,  which  are  situated  in  the  region 
of  the  coronal  suture.  Anteriorly  and  inferiorly,  however,  where 
no  suture  allows  of  such  a  ready  expansion,  the  growing  convolu- 
tions must  become  more  concentrated,  closely  pressed  together 
and  thrown  into  folds.  Similar  considerations  obtain  with 
reference  to  other  parts  of  the  cerebral  surface. 

V.  Rogner,  On  the  Variations  in  the  Cerebral  Fissures  in 
the  Hare,  the  Sheep,  and  the  Pig  (Zntschr.  fin-  Wlssmsrh. 
Zoologle,  vol.  30). — Numerous  variations  are  to  be  observed  in  the 
disposition  of  the  cerebral  sulci  of  these  animals,  even  on  the 
almost  smooth  brain  of  the  hare.  The  author  reaches  the  impor- 
tant conclusion,  that  these  variations  are  not  to  bo  considered  as 
mere  anomalies,  but  as  transitional  forms  between  the  type  of  sulci 
in  one  kind  of  animals,  and  that  observed  in  other  kinds. 

II.  OliKRSTEINER,  M.D. 
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Director  of  the  Physiological  Lahoratory  at  the  Royal  Institute  for  Superior 
Studies  in  Florence. 

Whoever  has  made  experiments  on  the  sensorial  centres 
knows  how  great  and  how  many  are  the  difficulties  there  are 
in  proving  the  existence  of  disorders,  total  or  partial,  unilateral 
or  bilateral,  of  the  several  senses.  There  is  in  this  kind  of 
research  a  constant  danger  of  confusing  objective  facts  with 
the  individual  appreciation  of  them.  I  therefore  took  pains 
to  render  more  secure  and  rapid  the  diagnosis  of  sensi>rial 
alterations  in  animals  whose  brains  have  been  operated  upon, 
by  making  a  comparative  study  of  the  value  of  the  various 
methods  emidoyed,  and  finding  new  means  better  adapted  to 
my  object.  I  shall  limit  myself  here  to  a  sketch  of  the  most 
general    method    of  investigation  a|>|ilieable  to  tlie  safe    and 

'  Tliia  paper  contaiiiH  u'l  iiliHtriK't,  «r  i>ri.vriitivc  foiiiiiiunieatioii,  nf  tlif  i-lii.  i 
rCHults  obtaiind  Ijy  the  iiullior  in  ii  ncciil  strife  oflonj^  ami  l;ilKiriiius  txpcriiiinital 
icHCiirciKH  (111  Uic  Hciidiiiil  lnoali.siili(in.s  in  tlu'  liruiii  of  tlu-  ilo^  niid  tUu  iiionkt-v, 
'I'lid  i'lill  iiuiiiiiir  Ih  to  l)t'  iiuhlirtlicil  nliortly  in  Italy-  Tlii>  pro^t-nl  alutriol  Int.-* 
liccii  IiiiiimIuIi'iI  by  niyHell' fioin  I'ldl'.  Liioiiini'H  niijjin.il  Italian  in  uiiiacrip'.  -Tiio 
nailt  r  will  tinil  ulmttiictH  of  Liiciuni  ami  'I'ainlturini'H  prvvions  nvM'iin'In'.t  iti 
'  HitAiN,'  Vol.  1  p.  >*'i'^;  Vtil.  II.  p|i.  'I'M  ami  tM) ;  ufritiiiHni  «>r  Mniik  l«y  Ki'irior. 
Vol.  I.  p.  2'iM;  a  pap«T  liy  Ktriicr  on  Aiiililyoiiiu,  Vol  III  p.  l.'iT  ;  ami  an 
uliMlni-l  ol  Ktriii  i'h  n-frnl  HMiari'lu'<  on  l.iM>alirtalioii  in  ili<  pr<-k<>M|  >.i|uiii,-, 
p.  IKi).—  A    I'l:  W.\  I'liv  II  I. K. 
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raj)i(l  discovery  uf  the  chief  forms  of  tactile,  visual,  auditory, 
and  olfactory  disturbances  which  present  themselves  in  conse- 
quence of  the  extirpation  of  various  cortical  areas.  This 
diagnostic  method  which,  when  employed  methodically,  in 
every  case  makes  the  results  obtained  perfectly  com})arable 
amonpr  themselves,  consists  in  the  observation  and  the  defini- 
tion of  the  behaviour  of  the  animal  under  the  various  stimuli 
which  act  upon  its  several  senses,  during  the  time  it  is  taking 
its  food,  with  its  eyes  open  or  with  its  eyes  bandaged,  or  again 
with  one  eye  open  and  the  other  closed.  One  prepares  for  the 
animal  some  favourite  article  of  food  ;  for  instance,  boiled 
meat  divided  into  small  pieces,  and  when  the  hour  for  the 
meal  has  arrived,  when  the  appetite  of  the  animal  is  keenest, 
its  favourite  food  is  shown  it  and  given  it  to  taste ; 
then  its  eyes  are  well  closed  by  means  of  sticking-plaster. 
Now,  especially  if  it  be  the  first  time,  the  animal  will  make 
with  its  leg  a  few  eftorts  to  remove  it,  but  if  a  piece  of  meat  is 
immediately  thrown  out  to  it  it  leaves  the  plaster  alone,  and 
occupies  itself  in  a  search  for  the  food,  sniffing  vigorously 
with  its  nose  close  to  the  ground,  and  moving  about  with  great 
rapidity.  This  is  the  most  opportune  condition  for  testing 
the  tactile,  auditory  and  olfactory  senses :  it  is  enough  to  touch 
the  various  points  of  the  skin,  on  the  limbs,  head  or  trunk 
with  a  straw  or  a  pellet  of  cotton  wool  fixed  to  the  end  of  a 
small  rod,  that  the  animal  should  under  normal  tactile  con- 
ditions suddeidy  react,  quickly  turning  the  head  towards  the 
part  touched,  whilst  it  goes  on  seizing  the  food  ;  it  remains 
passive,  or  almost  so,  however,  if  the  points  touched  are  the 
seat  of  the  diminution  of  the  general  sensibility.  This  mode 
of  testing  the  sense  of  touch  gives  such  clear  results  as  to 
leave  nothing  to  bo  desired. 

Ry  throwing  pieces  of  meat  at  intervals  upon  the  plate, 
sounds  arc  produced  more  or  less  perceptible  according  to  the 
size  of  the  pieces  and  the  force  with  which  they  are  projected. 
The  animal  then  has  not  only  the  sense  of  smell,  but  also  that 
of  hearing  to  divert  its  search.  As  soon  as  it  has  swallowed 
a  piece  of  meat  it  stands  motionless,  pricking  its  ears  in  order 
to  catch  the  direction  of  the  sounds  of  other  pieces  falling,  and 
if  tlic  hearing  is  ])orr<'cf  on  both  sides,  it  ((uickly  furns  either 
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to  the  left  or  to  the  right,  according  as  the  food  is  thrown 
nearer  to  one  ear  than  the  other ;  whereas  if  one  of  the  two 
sides  (or  both)  is  deficient,  the  animal  behaves  in  such  a  way 
as  to  show  the  side  on  which  audition  is  imperfect  (or  manifests 
the  bilaterality  of  the  lesion).  This  is  the  best  means  of  dis- 
covering even  slight  and  unilateral  alterations  of  hearing; 
whilst  the  test  with  the  diapason  (made  to  vibrate  in  the 
proximity  of  one  or  other  ear),  calls,  loud  and  sudden  noises  are 
of  use  for  investigating  more  profound  auditory  troubles. 

This  method  of  testing  by  the  mode  of  alimentation  with 
closed  eyes  is  also  of  use  to  appreciate,  though  less  accurately, 
alterations  in  the  olfactory  sense.  For  this  purpose,  it  is 
enough  to  eliminate  the  intervention  of  the  sense  of  hearing 
by  first  disposing  on  the  ground  pieces  of  meat  at  a  certain 
distance  from  one  another,  and  noticing  the  rapidity  with 
which  the  animal  finds  them  by  olfaction  only.  Then,  after 
obstructing  one  or  the  other  nostril  with  a  plug  of  cotton  wool, 
and  holding  the  animal  in  the  arms,  one  gradually  brings  its 
nose  towards  a  piece  of  meat ;  one  can  thus  judge  compara- 
tively of  the  acuteness  of  the  sense  in  the  two  nostrils  by 
measuring  the  distance  at  which  the  meat  lies,  when  the 
animal  begins  to  sniff  and  stretch  its  nose.  The  rapidity 
with  which  it  reacts  to  more  or  less  powerful  odours  (ammonia, 
acetic  acid,  chloroform,  turpentine,  cloves,  &c.)  may  fulfil  the 
same  purpose. 

It  is  a  pity  that  we  cannot  test  with  the  same  ease  alterations 
in  the  sense  of  taste,  which  we  have  no  other  means  of 
appreciating  than  the  readiness  with  which  the  animal  reacts 
to  bitter  substances  (colocynth,  quiniue, digitalino,  iViv)  applied 
to  the  two  sides  of  the  tongue. 

The  careful  examination  of  the  visual  sense  is  of  the  greatest 
importance,  in  order  to  secure  adiagnosis  of  its  dislurbunces. 
wliether  partial  or  total,  bilateral  or  nnilaleral,  such  as  hemi- 
o[)ia,  anib!  yopia,  psychical  blindness,  C(iin|il(|e  and  al'solutc 
blindness.  'I'he  best  method  here  is  still  tlu'test  by  alinien- 
lalion,  whilst  one  of  the  eyes  is  closed  or  both  are  open.  Thus, 
lor  instance,  afler  I  lie  lel'l  eye  lias  been  closed,  small  |iiec»s  of 
meat  are  tliiou  n  |o  I  he  animal  (avoiding  the  |irodiictioii  of  tinv 
souml)  lirsl   in  a  line  uitli  its  nose,  or  a  little  to  tlie  Icit.  s,i  |||;)| 
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the  iuiugcb  lie  thrown  njK»ii  the  cxtt'iiial  .scgnicnt  of  the  right 
retina;  secondly,  to  the  right,  so  tliat  the  images  be  thrown 
upon  the  internal  half  of  the  same  retina.  Tlie  animal  turns 
at  once  to  seize  its  prey  if  the  section  of  the  retina  on  which 
the  image  falls  is  normal,  but  shows  that  it  docs  not  perceive  it, 
if  that  part  of  the  retina  be  blind  ;  or  finally  shows  that  it 
j)erceives,  but  directs  itself  towards  the  food  with  some 
hesitation,  and  not  in  the  precise  direction  if  the  retina  bo 
amblyopic.  It  is,  in  general,  dillicult  to  distinguish  between 
hemiopia  and  hemi-amblyopia ;  more  difticnlt  to  distingnish 
between  amblyopic  phenomena  and  those  of  psychical  blindness 
— an  expression  by  which  we  intend  to  designate,  with  Munk, 
a  peculiar  condition  in  which  the  animal  preserves  the  ca])acity 
of  seeing,  but  has  lost  that  of  recognising  objects.  In  order 
to  succeed  in  tliis  diagnosis  it  is  necessary  to  place  on  the 
ground  small  pieces  of  meat  along  with  pieces  of  sugar,  or 
some  other  inodorous  and  non-alimentary  substance  of  the 
same  size.  If  the  animal  is  simply  amblyopic,  it  has  only  to 
approach  the  pieces  of  sugar  in  order  to  recognise  them  by 
mere  sight  without  smelling  or  tasting  them ;  but  if  it  is 
psychically  blind,  if  it  has  lost  the  memory  of  visual  signs,  it 
requires  more  than  sight  to  recognise  them,  viz.,  smell  and 
taste.  This  test  gives  sufficiently  clear  results  in  dogs,  very 
evident  ones  in  monkeys. 

In  certain  cases,  dogs  operated  on  at  certain  points  of  the 
cortex  show  themselves  com})letely  blind  to  food  jdaced  in 
small  pieces  on  the  ground  ;  in  order  to  find  them  then'  employ 
smell  and  touch  only.  Still,  we  have  not  to  do  here  with 
complete  and  absolute  blindness  (cortical,  as  3Iunk  calls  it), 
but  perluijts  with  a  psychical  l»lindness  of  an  extreme  type 
with  or  without  amblyopia.  For  if  the  animal  be  led  into  the 
open  air  in  a  garden  where  it  has  been  accustomed  to  stay, 
one  sees  it  proceed  straight  along  the  j)atlis,  successfully 
avoiding  the  contact  of  hedges,  walls,  and  other  fixed  obstacles 
which  it  comes  across  ;  whilst  on  the  other  hand,  it  constantly 
strikes  against  any  unusual  obstacle,  such  as  a  boanl,  placed 
across  the  jiatli  which  the  aninuil  is  following. 

II.  After  this  short  description  of  tlie  methods  of  investiga- 
tion   applicablt'  to  the  organs  of  nerve,  I    shall   now   give   an 
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account  of  the  most  important  results  obtained  by  me.  I 
shall  speak  first  of  the  cortical  centre  of  the  sense  of  vision, 
which  has  been  the  principal  object  of  my  researches,  because 
it  is  the  one  which  lends  itself  to  the  most  searching 
physiological  analysis. 

The  first  question  which  presents  itself  with  reference  to 
the  visual  centre  or  sphere  refers  to  the  localisation  of  the 
same  in  the  dog  and  the  monkey.  My  new  experiments  point 
to  the  necessary  conclusion,  that  appreciable  visual  disturb- 
ances follow  not  only  extirpation  of  the  occipital,  but  also  the 
parietal,  temporal,  a\\(].  frontal  lobes.  According  to  some  results, 
the  complete  or  partial  destruction  of  the  cornu  ammonis  also 
produces  marktjd  disorders  of  vision.  Analogous  results  induced 
Goltz  to  admit,  that  in  dogs  the  visual  centre  is  so  diffused  in 
the  cortex,  that  there  cannot  be  said  to  exist  any  localisation 
of  it.  But  if  we  consider  more  closely  the  effects  of  decortica- 
tions of  the  various  lobes,  it  is  found,  that  lesions  of  the 
frontal  and  temporal  lobes  give  rise  to  transitory  visual 
troubles  which  gradually  diminish,  and  finally  disappear 
altogether  (or  at  least  become  inappreciable),  after  a  few  days 
or  weeks.  Similar  lesions  of  the  occipital  and  ijarietal  lobes 
produce  permanent  results;  a  certain  improvement  takes 
j)lace  during  the  first  few  days  after  the  operation,  but  tliey 
then  persist  unaltered  for  months,  or  during  the  whole  time  of 
the  observation. 

We  liave  observed  another  fact  wliich  does  not  agret'  with 
the  doctrine  of  Goltz.  When  the  lesions  in  the  frontal  and 
temporal  regions  are  of  sniull  extent,  that  is  to  say,  comprise 
l)ut  a  single  segment,  suriiei<'ntly  eireuniseribed,  of  these 
lobes,  they  niay  give  rise  to  no  appreciable  disorder  of  vision, 
whereas  equally  limiteil  lesions  in  the  oeei[»ito-|Kuietal 
province  constantly  prodn(!e  evident  visnal  distnrhanees. 

We  shall  not  b(!  able  to  interpret  these  facts,  considered 
in  their  whole  ami  in  their  part  icnlai',  withoni  appealing  to  tlu< 
theory  that  the  visual  s[>liere-  though  chielly  concentrated  in 
the  occipito-parietal  /out*  (»!'  tin-  hemisphere—  is  not  clearly 
cii(MiniS(rribed  therein,  Iml  enlers  into  relation  uiih  other 
centres,  as  it  were  "  par  engrenage,"  l)y  means  ot  direct  anato- 
mical prolongat  ions. 
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The  experimental  results  obtained  ou  monkeys  are  iu 
accordance  with  this  mode  of  interpretinj^  the  facts  which 
relate  to  the  visual  sphere  of  the  dog.  My  new  experiments 
confirm  ou  the  one  hand  the  capital  importance  of  the  occipital 
lobes  as  centres  of  vision,  as  already  demonstrated  by  ]\Iunk, 
whilst  on  the  other  they  confirm  the  view,  that  these  centres 
spread  by  irradiation  into  the  parietal  lobes,  especially  into 
the  angular  gyri,  and  their  fold  towards  the  parieto-occi})ital 
fissure,  as  was  shown  by  Tamburini  and  myself,  and  by 
Ferrier  and  Yeo.  i\[y  new  researches  prove  in  addition,  that  the 
isolated  destruction  of  the  angular  gyri  produce  slight,  and 
rather  transitory,  visual  disturbances ;  and  that  the  effects  of 
destruction  of  the  occipital  lobes  are  aggravated  then  consider- 
ably, but  not  rendered  permanent  by  a  posterior  decortication 
of  the  angular  gyri. 

In  order  that  the  analogy  between  the  visual  sphere  of  the 
dog  and  that  of  the  monkey  should  be  complete,  one  would 
have  to  demonstrate,  that  extensive  decortication  in  the  neigh- 
bourhood of  the  temporal  lobe  of  the  monkey  gives  rise  to 
transitory  but  appreciable  visual  troubles.  The  facts  we  have 
elicited  bear  out  the  statement,  that  in  the  monkey  also  the 
visual  centres  present  such  connections  Avith  other  centres,  as 
are  considered  by  us  as  the  organic  condition  of  the  great 
psychological  principle  of  the  association  of  sensations  and 
ideas. 

The  second  question  relative  to  the  visual  centres  consists  in 
the  determination  of  the  relations  existing  between  the  retinal 
field  of  each  eye,  and  both  their  relative  cortical  centres.  My 
recent  experiments  confirm  the  view  that  the  fibres  of  the  oj)tic 
nerve  of  the  dog  undergo  in  the  ehiasma  an  incomplete 
decussation,  as  was  seen  by  Tamburini  and  myself,  and  that 
the  extirpation  of  one  of  the  oe('i|)ital  lobes  })r()due('s  a  bilateral 
homonymous  hemiopia,  as  31unk  was  the  first  to  prove 
clearly,  though  more  extensive  in  the  eye  of  the  opposite  side. 
From  this  fact,  now  recognised  as  constant,  it  is  logically 
concluded,  that  each  of  the  visual  spheres  has  a  direct  relation 
with  the  more  extensive  internal  segment  of  the  retina  on  the 
opposite  side  (including  about  two-thirds  of  the  retinal  field), 
and  with  the  less  extensive  external  segment  of  the  retina  on 
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the  same  side  (including  about  one-third  of  the  retinal  field). 
But  it  does  not  follow  from  the  fact  that  the  direct  and  crossed 
fibres  of  the  optic  nerves  correspond  to  two  distinct  segments 
of  the  retinal  area,  that  they  be  distributed  to  distinct  sections 
of  the  visual  sphere,  nor  that  each  definite  point  of  the  retina 
have  a  fixed  and  constant  relation  with  definite  points  of  that 
sphere.  I  have  obtained  three  different  series  of  results  which 
do  not  allow  me  to  accept  this  conclusion. 

1.  Bilateral  homonymous  hemiopia  results  not  only  from 
complete  extirpation  of  one  occipital  lobe,  but  also  from 
extensive  decortications  of  one  parietal,  and  also  of  one 
temporal  lobe. 

2.  Partial  bilateral  extirpations  in  the  province  of  the 
occipital  lobe  (visual  sphere  of  Munk)  never  produce  distinct 
phenomena  of  partial  blindness,  but  visual  troubles,  more  or 
less  accentuated,  equally  or  almost  equally  diffused  over  the 
several  segments  of  the  two  retinae. 

3.  The  hemiopic  effects  consecutive  to  extensive  unilateral 
extirpations  in  the  occipito-temporal  and  parietal  region  of 
the  vortex,  and  the  visual  troubles  diffused  throughout  the 
whole  retinal  field  which  occur  after  circumscribed  bilateral 
extiri)ati()iis  in  the  same  region,  are  not  permanent  but 
transitory  phenomena. 

These  three  groups  of  facts  are,  on  the  one  hand,  destructive 
of  tlie  well-known  theory  of  ]\Iunk  of  the  projection  of  the 
several  segments  of  the  retina  upun  definite  segments  of  the 
visual  sphere  ;  on  the  other,  they  prove  that  though  the  crossed 
optic  fibres  arrive  from  the  internal,  the  direct  from  the 
external  retinal  st^gments,  thoy  do  not  presi-rvo  their  relative 
position  throughout  their  long  course,  and  in  both  eases 
enter  promisc^uously  into  relation  with  the  ganglion  elements 
of  their  respective  segments  of  the  visual  s[»ht're.  Fig.  A 
represents  schcimatically  our  cortical  visual  centre  or  spheri'  : 
the  dark  points,  which  greatly  predominati'  in  the  great 
occipito-parietal  area  of  th(^  kift  heniispliere,  indicate  the 
nslations  which  Ili(»  optic  fibres  conung  from  the  inttMiial 
Hogmenl  of  (he  light  retina  bear  lu  the  eortieal  eeulre  el' 
vision  ;  (he  light  points,  which  are  moic  thinly  seaden-d  onim' 
the  same  region,  indieale   ihe  rciutitiiis  wliith   the  npfir  tihifs 
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coming  horn  the  external  segment  of  the  left  retina,  bear 
to  the  same  centre.  It  is  ejisy  to  understand  how,  on  tliis 
hypothesis,  the  three  uroups  of  facts  tirst  mentioned  find  a 
natural  and  adequate  explanation. 

The  same  theory  applies  to  the  visual  centie  of  the 
nioid<ey.  The  only  well-demonstrated  fact  of  Munk's  (and 
which  is  confirmed  by  my  recent  researches)  is  the  bilateral 
homonymous  hemiopia  which  immediately  follows  the  ex- 
tirjiation  of  an  entire  occipital  lobe.  But  according  to  the 
doctrine  of  Munk  this  phenomena  should  be  permanent, 
whilst  my  results  show  it  to  be  temporary,  and  reproducible 
by  repeated  partial  extirpations  of  the  same  lobe.  This 
confirms  the  fact  that  tlie  visual  sphere  of  the  monkey  extends 
beyond  the  limits  of  the  occipital  lobe,  and  proves  that  each 
segment  of  the  visual  centre  is  related  with  the  fibres  of  the 
crossed  tract  as  much  as  with  that  of  the  direct  fasciculus  of  the 
optic  nerve — ^^just  as  what  we  have  shown  to  obtain  in  the  dog. 

The  third  problem  to  solve  is  that  concerning  the  functional 
nature  of  the  visual  cortical  centres.  Are  the  visual  percep- 
tions only,  or  are  also  tlie  simple  visual  sensations,  localised 
therein  ?  (taking  these  expressions  in  tlie  definite  sense 
assigned  to  them  by  the  followers  of  Flourens).  Or  in  other 
words,  the  hemiopic  effects  consequent  on  extirpation  of  the 
whole  visual  centre  on  one  side,  and  the  absolute  blindness 
full(»wing  their  complete  bilateral  extiri»ation,  are  they 
definitive  and  permanent  i)henomcua  as  Munk  believes  ;  or  do 
they  (as  happens  after  incomplete  uni- or  bilateral  extirpations) 
tend  to  become  gradually  attenuated,  until  they  become 
reducible  to  simple  psychical  blindness  ? 

My  own  researches,  though  still  incomplete  witli  reference 
to  the  determination  of  the  definitive  effects  of  total  extirpa- 
tion of  our  visual  centres,  are  however  more  than  suilicient  to 
b(!  opposed  to  the  theory  of  cortical  blindness,  as  much  as  to 
that  of  the  absolute  and  permanent  blindness  which  Munk 
Ix'lieves  to  have  observed  in  consequence  of  the  complete 
bihiteral  extirpati(tn  of  his  visual  sphere,  (eircumscrilx'd,  as 
w('  know,  to  tlie  two  occijtital  lobes),  'i'lie  fact  is  that  after 
the  most  extensive  extirpation  of  the  oceipito-teinporal  area, 
which   is  far  more  exltiisive  than  the  visual  sphere  (tf  Muid<, 
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absolute  blindness  does  not  persist  beyond  a  few  days,  and 
may  even  fail  to  supervene  at  all,  if  the  extirpation  is  made 
by  successive  operations.  The  place  of  absolute  blindness 
(when  it  occurs)  is  taken  by  a  complete  psychical  blindness, 
through  which  the  animal  seems  blind  to  any  food  placed  on 
the  ground  before  it,  but  seems  still  capable  of  avoiding 
fixed  obstacles  met  on  the  way,  and  to  follow  the  path  in  a 
straight  line.  Later  on,  the  psychical  blindness  becomes 
incomplete,  but  yet  permanent ;  the  animal  begins  again  to 
make  use  of  sight  in  the  search  for  its  food,  but  is  not  able 
to  distinguish  meat  from  sugar  by  its  visiial  impressions  only, 
and  remains  in  that  state  without  any  ulterior  improvement. 

These  and  many  other  new  results  which  will  be  consigned 
and  discussed  in  my  forthcoming  monograph,  demonstrate 
that  the  cortical  visual  centre  is  not  the  seat  of  sensations  of 
perceptions  only ;  its  function  is  to  elaborate  psychically 
the  visual  sensations  which  take  place  in  the  mesencephali 
ganglia,  and  more  especially  in  the  corpora  quadrigemina, 
which  must  rank  high  in  this  respect  according  to  v.ell- 
established  scientific  facts. 

Experiments  on  the  monkeys  confirm  and  throw  fresh  light 
upon  this  theory.  The  definitive  visual  symptoms  presented 
by  my  monkeys  after  extirpation  of  the  occipital  lobes  only, 
or  of  these  and  the  angular  gyri  together,  characterise  clearly 
the  psychical  blindness  in  its  opposition  to  absolute  blindness 
and  to  simple  amblyopia,  and  leave  nothing  to  be  desired 
from  this  point  of  view.  When  some  time  has  ehipsed  after 
the  extirpation,  their  visual  sensations  become  perfect  again  ; 
they  are  able  to  see  minute  objects,  what  they  want  is  the 
discernment  of  things  and  a  right  judgment  concerning  tlu'ir 
}»roperties  and  their  nature;  they  are  deficient,  in  a  word,  of 
visual  ])erce])tion.  For  instance,  if  small  pieci-s  of  fig,  mixed 
witli  pieces  of  sugar,  are  ollered  to  them,  they  are  incapable 
of  clioosing  by  sight  only,  but  require  to  take  tiu*  sugar  in 
th(!ir  hand  and  ])ut  it  in  their  mouth  in  order  to  a.ssure  tlu-m- 
s<!lves  lliat  it  is  not  an  alinu'ulary  subs(aiu-t>.  Tliese  are 
|tli(iinliieii;i  of  psyt'iiii'al  incomplete  l)linilMes.s,  lieeau>;e  tlu' 
mutilatit»M  of  (lie  eeutres  ul'  visual  perception  has  been 
ilieoillphle.       H     the     tlieoiy    ol      !\Iliillv    has    been    eorreet.    that 
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not  only  perceptions  but  also  sensations  take  \)h\co  in  the 
visual  sphere,  our  monkeys  should  have  shown  a  deficiency 
not  only  in  tlie  former  hut  also  in  the  latter. 

III.  What  we  have  said  concerning  the  centre  of  vision 
greatly  facilitates  the  comprehension  of  all  which  relates  to 
the  other  sensorial  centres  ;  for  one  may  expect  a  priori,  and 
with  much  probability,  that  the  latter  are  constructed  on  the 
same  general  plan  as  we  have  just  seen  obtain  for  the  former. 

With  reference  to  the  auditory  centre,  our  experiments  teach 
that  no  evident  disorder  of  hearing  follows  extir})ations  of  the 
frontal  and  occipital  lobes  in  the  dog.  If,  however,  we  remove 
the  zone  intervening  between  the  temporal  and  occipital  lobes, 
undoubted  evidence  of  auditory  disturbance  is  obtained, 
leading  one  to  suspect  that  the  limit  of  the  cortical  auditory 
centre  merges  superiorly  into  the  portion  of  the  visual  sphere, 
which  corresponds  to  the  external  segment  of  Munk.  The 
effects  of  extirpations  in  the  province  of  the  parietal  lobe 
confirm  what  was  recognised  by  Terrier,  and  afterwards  by 
Tamburini  and  myself,  that  the  bend  of  the  third  external 
convolution  certainly  makes  part  of  the  auditory  sphere  in 
the  dog,  but  demonstrate  also  that  this  sphere  irradiates  into 
the  parietal  zone  above  this  convolution,  into  the  region 
corresponding  to  the  zone  F  of  Munk.^  The  fronto-parietal 
tract  also,  which  extends  in  front,  above  and  below  the  fissure 
of  Sylvius,  and  comprises  portions  of  the  4th,  3rd,  and  2nd 
external  convolutions,  and  the  lower  and  anterior  portion  of 
the  gyrus  hippocampi,  certainly  contain  an  important  portion 
of  the  auditory  centre  ;  and  their  destruction,  we  find,  produces 
marked  disturbances  of  hearing.  Our  results  tend  to  show 
that  not  only  the  whole  cortical  area  of  the  temporal  lobe,  as 
admitted  by  Munk,  but  probably  also  the  cornu  ammonis 
(which  anatomists  consider  as  an  introflexion  of  the  cortex) 
forms  an  integral  portion  of  the  auditory  sphere.  Thus  wo 
may  conclude  that  the  auditory  area  irradiates  from  its  central 
point  in  the  temporal  lobe,  upwards  towards  the  parietal  region, 
forward  towards  the  frontal,  backwards  toward  the  hippocampal, 
inward  towards  the  cornu  ainiuoiiis. 

'  Sec  illustmtion  rcprosoiitinp  Munk's  LocnlisntioiiH,  '  Biiain,'  Vol.  11.  p.  23fe  ; 
and  Ro88, '  DiecascB  of  the  Nervous  SyHtoni,'  2ad  od.  vol.  ii.  p.  35G. 
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With  reference  to  the  question  as  to  the  relation  of  the  two 
cortical  centres  to  the  peripheral  organ  of  hearing,  my  new 
experiments  confirm  more  fully  what  Tamburini  and  mvself 
had  already  recognised;  each  ear  having  connections  with 
both  auditory  spheres,  but  chiefly  with  that  of  the  opposite 
side.  In  fact,  every  unilateral  extirpation  of  sufficient  extent 
in  the  province  of  the  auditory  sphere  causes  a  bilateral 
disorder  of  hearing,  more  marked  on  the  opposite  side ;  and 
every  extirpation  in  the  same  province  made  on  the  opposite 
side,  after  the  effects  of  the  first  operation  have  ceased  to  be 
apparent,  does  not  only  set  up  disturbances  in  the  other  ear, 
but  reproduces  also  those  which  had  disappeared  from  the  ear 
on  the  same  side. 

These  phenomena  are  not  explainable  otherwise  than  by 
admitting  that  the  same  conditions  obtain  in  the  case  of  the 
acoustic,  as  do  in  that  of  the  optic  nerve.  In  both  we  must 
distinguish  a  crossed  and  a  direct  fasciculus ;  the  former 
consisted  of  a  much  larger  number  of  fibres  than  the  latter. 
Neither  of  these  fasciculi  possess  any  uniform  relation  with 
distinct  segments  of  their  respective  cortical  spheres,  but  their 
fibres  irradiate  themselves  throughout  the  area  of  those 
centres.  The  schematic  figure  B  represents  the  extension 
assumed  by  the  auditory  centres  on  the  external  aspect  of  the 
hemispheres ;  and  the  relationship  of  the  crossed  and  direct 
fasciculi  of  the  acoustic  nerve  to  the  cortex  is  indicated  by  the 
dark  and  light  dots  respectively.  A  comparison  between  the 
figures  A  and  B  shows  how,  from  the  superposition  of  the  visual 
and  auditory  spheres,  there  results  an  intimate  connection  and 
union  between  the  two,  embodied  in  an  intermediary  zone  iu 
whicli  the  "  engrenage,"  or  working  into  one  another  of  the 
two  centres,  takes  place. 

TJiere  now  remains  the  question  of  the  functional  nature  of 
the  auditory  sphere  ;  we  must  determine  whether  tliis  et'ntri> 
bo  destined,  like  that  of  vision,  to  perceptive  action  only,  or 
wliether  it  b(!  one  of  acoustic  siiisution  also,  as  Munk  allirnis. 
Tli(!  efl'ccts  of  niort^  or  less  extensive  nnihiteral  e.\tir|tiitions 
within  the  limits  of  the  amlitury  sphere  last,  aeft)rdiiig  to  enr 
rec(!nt  results,  for  a  longi-r  ov  shorter  tinieaeeortling  to  anieuut 
of  cortical    nuitter   removed,    l»ut   always    di.sajipear  alter  some 
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time,  or  at  k-ast  cannot  be  discovered  by  the  means  at  our 
disposab  The  symptoms  consist  in  a  more  or  less  profound 
blunting  of  the  acuity  of  hearing,  but  which  never  readies 
complete  deafness,  and  gradually  fades  oif.  An  inc<»mplete 
psychical  deafness  only  subsists,  by  wliich  the  animal  scmmus 
not  to  appreciate  the  meaning  of  sounds,  noises,  or  calls, 
though  it  aj)pears  to  hear  them.  The  efl'ects  of  a  bilateral 
extirpation  are  always  more  serious :  at  first  the  auditory 
troubles  may  amount  to  absolute  deafness,  but  soon  pass  into 
a  condition  of  obtuseness  of  hearing ;  this  also  becomes  at- 
tenuated and  leaves  behind  it  only  more  or  less  evident  signs 
(according  to  the  extent  of  the  injuries)  of  psychical  deafness. 
It  seems  therefore  that  3Iuidv,  in  admitting  a  cortical  deafness 
as  a  consequence  of  the  bilateral  extirpation  of  his  spheres,  is 
fallen  into  the  same  error  which  we  alluded  to  with  reference  to 
the  visual  sphere,  of  attributing  not  only  perceptive  but  also 
sensitive  functions  to  the  cortical  centres. 

IV.  My  new  experiments  on  the  olfactory  centre  or  sphere 
are  much  less  complete ;  but  still,  by  collating  those  in  which 
disturbances  of  the  sense  of  smell  were  observed,  we  may 
gather  some  notion  concerning  the  position  and  extent  of  the 
correspon<ling  cortical  area. 

Extirpation  of  the  occipital  lobe  never  gives  rise  to  disorders 
of  olfaction  ;  destruction  of  the  temporal  lobe,  or  rather  of  the 
zone  F  of  ]\Iunk,  on  the  contrary,  is  followed  by  such.  This 
fact  shows  that  this  region  contains  considerable  prolongations 
of  the  olfactory  centre.  No  evident  deficiency  of  smell 
follows  the  extirpaticm  of  the  temporal  lobe  ;  but  if  the  lesion 
extends  to  the  neighbouring  c( involution  above  the  fissure  of 
Sylvius  one  observes  a  notable  diminution  of  that  sense. 
Finally,  a  number  of  experiments  show  that  a  more  or  less 
extensive  decortication  of  the  gyrus  hippocampi,  as  well  us  a 
partial  ablation  of  the  cornu  amnionis  produce  olfactory  dis- 
orders, at  first  an  almost  complete  loss  of  smell — a  fact  which 
seems  to  indicate  to  us  that  this  portion  of  the  brain  is  tho 
central  jx^int  of  the  (dfactory  sj)here.  Some  of  my  experi- 
ments show,  in  addilioii,  that  thr  more  or  less  extensive 
destruction  of  the  gyrus  hij)[iocampi,  as  well  as  the  jiartial 
:ilil.itiMn  of  the  <'ornu  ammonis,  proiluces  evident  tnnibles.  and 
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chiefly  an  almost  absolute  loss  of  olfaction,  a  fact  which  seems 
to  show  us  that  we  have  here  the  true  centre,  or  fundamental 
nucleus,  of  the  olfactory  sphere. 

These  experiments,  besides  proving  the  great  importance  of 
the  cornu  ammonis  in  this  respect,  seem  to  point  to  a  partial 
inter-hemispheric  decussation  of  the  olfactory  fibres,  analogous 
to  what  we  said  of  the  acoustic  nerve — with  this  diiference, 
however,  that  an  opposite  condition  would  prevail  here,  the 
direct  appearing  to  be  larger  than  the  crossed  fasciculus. 
Fig.  C  gives  a  schematic  representation  of  the  olfactory  sphere, 
according  to  these  views  ;  but  it  shows  only  the  part  of  it  which 
emerges  from  the  base  of  the  hemisphere  (hippocampal  region) 
towards  its  external  aspect.  The  region  extends  from  below 
the  Sylvian  fissure  upwards  and  forwards,  and  spreads  out  as 
far  as  the  parietal  lobe  of  the  hemisphere,  and  to  a  less  degree 
towards  the  frontal  lobe.  Tlie  dark  dots,  which  are  more 
numerous,  indicate  the  relations  of  the  direct  fibres  with  the 
cortex  ;  the  light  dots,  present  in  smaller  number,  those  of 
the  crossed  fibres. 

We  cannot  state  much  concerning  the  localisation  of  the 
question  for  the  sense  of  taste.  The  insufficiency  of  the  means 
of  testing  it  in  animals,  and  possibly  the  hidden  position  they 
occupy  on  the  cortex,  may  explain  this  want  of  success. 
Among  our  numerous  researches  we  only  once  succeeded  in 
proving  a  disordered  condition  of  taste.  After  a  unilateral 
extirpation  of  the  fourth  external  convolution,  and  of  a  portion 
of  the  gyrus  hippocampi,  we  discovered  a  diminished  sensi- 
bility to  the  taste  of  bitters  (powder  of  digitaliue)  on  the  half 
of  tlio  tongue  corresponding  to  the  lesion,  as  compared  with 
tlio  opposite  half.  From  this  fact  we  can  only  draw  the  [)iv- 
sumption,  that  the  gustatory  is  to  be  found  in  close  relation- 
8lu[)  with  tlio  olfactory  centre.  And  in  fact,  in  the  same  dog, 
we  wen;  abhi  to  iiot<'  the  deepest  alteration  of  the  sense  of  smell. 

V.  My  studies  coiieeniing  the  localisation  of  tli(>  tactile 
sense,  or  in  other  wonls  c(»ucerning the  (jouval  Siitsorlal splure, 
though  still  nnj>nblishe(l,  were  made  in  greater  part  in  cow- 
jnnetion  wilh  l>r.  (J.  Seppili,  now  [thysician-in-ehict"  olthe 
Asylum  at  Imola.  <>iir  results  may  easily  I'f  rrsunieil  as 
follows:  eonse(|uenli\   to  (he  tolal  or  partial  i\l Irjtation  ot'the 
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motor  zone  in  the  dog  and  the  monkey,  one  constantly 
observes  effects  not  only  of  motor  paralysis,  but  also  of 
cutaneous  and  muscular  anaesthesia.  When  the  lesion  is  not 
very  extensive,  one  may,  within  a  few  days,  obtain  an  almost 
perfect  compensation  of  the  paralysis  of  motion  and  sense ; 
but  when  it  involves  the  whole  motor  zone,  or  even  if  it  is  deep 
enough  to  reaeli  the  opto-striate  tract,  the  phenomena  are 
persistent,  and  one  may  have  clear  evidence  of  them  (though 
less  marked  than  at  first)  several  months  after  the  operation. 
After  decortication  of  any  one  region  wliich  responds  to 
electrical  excitation  with  reactions  circumscribed  to  a  single 
part  of  the  body,  the  sensori-motor  paralytical  effects  are  not 
limited  to  that  part,  but  arc  diffused  more  or  less  to  other 
})arts  of  the  body  on  the  same  side.  Thus  after  extirpation 
of  the  motor  zone  of  the  posterior  limb,  there  is  a  diffusion  of 
the  paralytical  effects  into  the  anterior  limb,  and  vice  versa ; 
after  extirpation  of  the  excitable  zone  of  the  anterior  limb  and 
face,  or  of  the  face  only,  or  of  the  neck  and  trunk,  there  is 
diffusion  throughout  the  same  half  of  the  body.  We  have 
already  asserted,  that  these  effects  are  more  intense  in  that 
portion  of  the  body  of  which  the  cortical  area  has  been  chiefly 
or  solely  removed.  Thus,  to  quote  but  one  instance,  after 
decortication  of  the  excitable  area  of  the  anterior  limb  only, 
the  paralytical  phenomena,  though  they  extend  into  the 
posterior  limb,  are  mainly  localised  in  the  anterior. 

From  these  results  wo  must  necessarily  conclude,  that  a 
localisation  or  precise  delimitation  of  single  centres  in  the 
sensory-motor  zone,  based  upon  not  their  reactions  to  electrical 
excitation  of  various  points  of  the  area,  as  Hitzig  and  Ferrier 
were  the  first  to  do,  but  upon  the  efl'ects  of  partial  extirpations, 
as  Munk  pretends, — that  such  a  localisation  is  not  practicable. 
We  are  led  to  believe  that  this  is  due  to  the  fact,  that  the 
single  centres  in  the  sensory-motor  zone  are  so  completely 
bound  up  with,  and,  so  to  speak,  let  into,  one  another,  that  it  is 
not  possible  to  divide  them  with  a  clear  and  definite  line,  such 
as  is  the  case  when  the  cort«'X  is  incised  and  removed  ;  so  that 
in  destroying  a  centre  tme  necessarily  eliminates  a  portion  of 
the  neighbouring  centres. 

The  almost  perfect  compensation  c>f  paralytit';il  cHects  con- 
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secutive  to  the  extirpation  of  a  single  excitable  area,  and 
which  takes  place  after  a  few  days,  even  in  the  part  of  the 
body  corresponding  to  it,  is  a  fact  which  argues  in  favour  of 
the  partial  overlapping  of  the  special  centres  contained  in 
the  general  sensorial  sphere.  We  must  not  forget  the  fact, 
demonstrated  by  myself  in  previous  papers,  that  the  centres 
of  the  limbs  in  the  dog  are  not  limited  to  the  external  cortex 
of  the  sigmoid  gyrus,  but  extend  over  the  whole  still  wider 
surface  of  the  sulcus  cruciatus,  and  it  renders  very  difficult 
the  complete  extirpation  of  a  single  one  of  these  centres. 
Considering  the  general  sensory  sphere  as  a  whole,  there 
remains  the  question  whether  it  is  limited  to  the  frontal  lobe, 
or  whether  it  spreads  out  more  or  less  into  the  other  cerebral 
lobes.  My  recent  researches  exclude  the  occipital  and  tem- 
poro-sphenoidal  lobes,  but  show  that  it  does  extend  into  the 
parietal  lobe,  extirpations  of  which  constantly  give  rise  to  more 
or  less  extensive  and  durable  tactile  paralyses  or  pareses. 

Let  us  remark  finally,  that  in  all  experiments  upon  the 
tactile  sphere  there  was  a  manifest  and  constant  crossing  of 
the  relations  between  the  peripheral  sensory  fibres  and  their 
respective  cortical  centres.  Fig.  D  represents  schematically 
the  probable  extension  of  the  general  sensorial  sphere  on  the 
external  aspect  of  the  brain  of  the  dog,  comprising  the  several 
sensory-motor  centres  for  the  various  parts  of  the  body.  One 
sees  that  what  one  calls  "  motor  zone  "  is  the  central  focus  of 
the  large  portion  of  the  sensorial  sphere  visible  on  the  external 
aspect  of  the  hemisphere — focus  from  which  the  latter  is 
irradiated  forwards  towards  the  tip  of  the  frontal  lobe,  back- 
wards towards  the  parietal  lobe,  entering  thus  into  intimate 
connection  l;y  "  engreuago "  with  the  visual,  auditory,  and 
olfactory  spheres. 

VI.  If  we  compare  together  the  four  figures  whicli  indicate 
the  localisation  of  those  centres  in  the  ci-rcbial  corti'x,  and 
ideally  siipcrjHjsi!  tlicni  ii|i((ii  luic  anotln  r,  we  iliscovcr  a 
rcniarkal)h'  I'act,  which  1  consider  as  i>ne  of  the  newest  and 
most  important  r(!snlts  of  my  new  imjuiry.  Tlie  four  sensorial 
s|ilieres,  besides  possessing  each  a  tenitoiy  of  their  own  in  tht> 
cortical  substance,  have,  in  addition,  a  common  territory  whii-h 
is    represented    by    the    area    of   the    parietal     U>\n\    or    more 
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precisely  by  the  zone  F  of  Mimk,  which  tlie  hitter  calls  the 
region  of  the  eyes,  attributing  to  it  the  humble  functions  of 
providing  for  tlie  tactih'  sensibility  of  th<^  eyoballs  and 
conjunctiva. 

In  this  region  the  mutual  overlapping,  or  "  engreuage,"  and 
consequently  the  partial  fusion  takes  place  of  the  single 
sensorial  centres  (excepting  the  gustatory  centre,  of  which  wc 
know  but  little).  Every  one  will  thus  see  how  this  region  is 
the  most  important  in  the  hemisphere  of  the  dog,  wh(!re  it 
represents,  so  to  speak,  the  centre  of  centres.  And  indeed  ex- 
tirpation of  this  region,  whilst  it  affects  more  particularly  the 
visual  perceptions,  injures  at  the  same  time  the  auditory,  olfac- 
tory, and  tactile  perceptions.  There  is  no  other  portion  of  the 
brain  of  the  dog  lesions  of  which  are  capable  of  giving  rise 
to  effects  so  complicated,  and  so  liable  to  set  uji  profound 
psychical  disturbances  in  the  animal. 

And  in  fact,  after  extirpation  of  the  parietal  lobes,  Goltz — 
this  diligent  and  able  observer,  but  who  starts  from  a  point 
of  view  totally  opposed  to  ours — has  noted  a  notable  alteration 
in  the  character  of  the  animal  ;  good-tempered  and  aftectionate 
before  the  operation,  they  become  peevish,  quarrelsome,  and 
refractory.  He  gives  no  explanation  for  this  fact  (which  I 
have  confirmed  in  a  dog),  and  could  not  possibly  give  it  on  the 
grounds  of  his  well-known  theory.  To  me,  on  the  other  hand, 
this  deep  alteration  in  the  psychical  characteristics,  appears  to 
be  referable  to  the  loss  of  this  important  cortical  area,  in  which 
the  several  sensory  spheres  meet  and  coalesce,  and  the  removal 
of  which  necessarily  produces  the  loss  of  the  normal  jissoci- 
atic.n  of  the  psychical  perceptions  and  images. 
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iCondvdedfrom  Vol.  YII.,  p.  28.) 

^^'\f^^'  ^T.tr't^-,  (Observatfons  of  Baymond,  '  Gaz.  Medic' 
188  ,  p.  An.)--Tuhercular  Heredity.  Prdrnonary  tuhercuUsation. 
Mysterm  heginnmg  with  exaggerated  and  obstinate  siceatings. 

Heredity.— Sister  died  of  phthisis. 

brn^vr  '-^/^''^^^--^f^}'^^^^  (25  years)  is  admitted  for  a 
bronclntxs  of  three  months'  duration.  Dulness  at  the  apex  of  the 
r^ght  lung  (mfraspinous  fossa).  Expiration  prolonged  and  ierky 
and  dry  crepitation.  Very  abundant  sweating  durfn^  the  nT'ht 
(not  on  the  hands).  Usual  feat.nent  of^  tubercluoiil  f.ti 
granules  of  a.rop.a.  After  four  days  the  generalised  sweltiuo-s 
have  disappeared,  and  their  place  has  been  taken  by  sudoral 
secretion  of  the  palmar  aspect  of  both  hands  ;  the  secretion  is  vei  v 

Failure   o'f  T'"'-  T'    :r""""^    ''''    '^'    •^'■■g^*-*    -'"ot-n. 
la  lure   of  atropia  intenially;    transitory  success  when   in   local 

pod  rm.eal  inject  ons;  success  more  rapid  and  more  ,>ormanen 

w.  h    Dubois.a.      However,  the  sweatings  reappear  and  resist  a 

.cries   of  other  treatments.     The   mind  becomes  in  ;    L  .n        *' 

I  r.tabe,  anxious.     He  is   ..oved    by   nothings,  cries^asilv   a.^' 

trZ!;   ,""■""    T'.T   »'^'^""^"-"-       I"^l"o-BtHc  cunstn-^ion. 
trangula  .on    repea  ed  hysterical  attacks.     Kight  hen,iph..i.  and 
niana-s  hesia    with  contractions,   apl.onia.    etc.     -rilo  genor 
health  ,n  the  interval  of  tlio  attacks  is  perfect." 

Thisms.  luistho  ^r..ut  a.lvantagoof  k-in^   recent,  and  of 
Imv.n^.   b,M.M   lull,.u...l    u.lh    tin,   greatest  euro.     It  theivtore 

'"',     '■•'''••^  " '"'-'^^I'ly  timt   .n   apaticnt   h.-rclitarily  f„bcr- 

•"'"'-     tl.-iv    huv,.   hvvu,   llrst   of   ,!I.    tvpiral    sv^uh    of   f|„> 
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pulmonary  tuberculosis ;  that  those  lesions,  instead  of  pro- 
gressing (as  it  is  the  custom)  have  stopped,  and  probably  even 
retrograded ;  and  that,  in  their  stead,  a  hysteria  quite  typical 
and  complete  has  developed  itself. 

Let  us  notice,  before  passing  on,  the  fits  of  sweating  which 
appear  here  as  in  our  patient  in  Case  II.,  and  wliieh  an'  useful 
to  show,  so  to  speak,  tlie  transition  between  the  period  of  the 
pulmonary  and  that  of  the  neurotic  symptoms. 

Case  XLI.  (condouscd).  (Brousso,  '  Gaz.  Ilobd.  of  Moutiiellier,' 
1881,  p.  421.) — Ileredllanj  neuropathic  antecedents.  Peraonal 
scrofulous  antecedents.  Pulmonary  Tuberculosis.  Convulsiie  Hysteria. 

K.,  a  soldier,  admitted  Juno  20,  1880,  into  the  liospital  St.  Eloi. 
Brother  died  of  convulsions  ;  sister  has  curious  uervous  distur- 
bances at  each  menstrual  pcri<Kl. 

He  looks  delicate,  rather  effeminate ;  has  shown  in  his  youth 
evident  signs  of  scrofula  (scahs  on  the  head,  repc;ited  blepharitis, 
etc.)  ;  when  four  years  old  violent  measles,  which  leave  after  them 
a  particular  susceptibility  of  the  respiratory  apparatus.  Since  that 
time  the  patient  is  easily  affected  by  bronchitis ;  he  takes  cold 
almost  every  winter,  and  at  such  times  expectorates  freely ;  expec- 
torations often  sanguineous. 

Since  ten  years  of  age,  convulsive  attacks  hysteriform  in 
character  :  "  First  feeling  of  weakness  in  the  lower  limbs  (ho  then 
knows  that  his  attack  is  coming,  and  can  save  himself  from  a 
dangerous  fall),  then  sensation  of  abnormal  weij^ht  in  the  epigastric 
region,  -which  from  there  goes  upwarils  to  the  neck  and  seizes  him 
at  the  throat ;  then  beginning  of  the  attack  properly  so  called  by  a 
fall  (witho\xt  the  cry),  with  loss  of  consciousness,  afterwards 
clonic  and  sometimes  tonic  convulsive  movements.  After  a  few 
minutes  the  attack  ends,  the  patient  o]iens  soared  eyes,  sometimes 
begins  to  cry.  Soon  after  he  is  seized  with  a  very  acute  feeling  of 
fatigue,  shuts  his  eyes  and  sleeps  for  many  hours." 

At  his  iidmission  into  the  hospital,  the  sensibility  of  the  whole 
body  is  notieid  to  bo  olttuse,  witli  some  hyperjv>thcsia,  painful 
vertehral  s]iot,s,  reflex  liyperexcit  ibility,  etc  In  tlio  ehcst  sipis 
of  tuberculosis  be;;inning  in  tlie  apex  of  tlie  right  lung  ;  a  few  diy 
crepitations,  with  harsli  respiration  and  prolonged  ox])iraiion  in 
the  right  supraspinous  fossa.  In  the  heart  there  was  a  eerfain 
amount  of  st(;nosis  of  the  jxdinonary  orifice. 

Attack,  during  the  visit  ot  Jtmc;  the  IJOth.  "  \\  liilst  he  is  being 
auhcultated,  H.  suddenly  gets  pale,  loses  consiioiisn<K-<.  i-vfits  him- 
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self  ;is  if  lie  wanted  to  lift  up  a  weight  which,  starting  from  the 
epigastrium,  seems  to  rise  up  to  the  neck  and  to  suffocate  him  ; 
afterwards  aj^pear  clonic  movements  in  the  limbs  and  especially 
in  the  fingers ;  at  the  same  time  movements  of  translation  of  the 
l)udy  to  tbe  right  and  to  the  left,  convulsions  of  the  eyes  upwards 
and  contractions  of  the  pupils.  After  a  few  minutes  the  patient 
regains  consciousness,  but  the  look  is  scared  ;  the  pupils  are  very 
dilated  ;  the  patient  feels  exhausted,  and  soon  falls  into  a  deep  state 
of  sleepiness,  without  stertor.  During  attack  there  have  been 
neither  froth  at  the  mouth,  nor  biting  of  the  tongue,  nor  even 
turgescence  of  the  face."  Similar  attacks  occur  repeatedly. 
Dysentery. 

On  the  15th  of  August,  the  pulmonary  lesions  noticed  when  he 
was  admitted  have  made  no  noticeable  progress. 

On  the  1st  of  September  the  patient  is  dismissed,  and  leaves 
the  hospital  in  a  better  state  of  health  than  when  bo  entered  it, 
without  however  being  completely  cured. 

In  this  case,  we  have  no  alternations  between  the  thoracic 
and  the  neurotic  symptoms.  The  two  orders  of  diathesic 
manifestations  exist  together.  Only  tbe  very  slow  progress  of 
the  tuberculosis  is  to  be  noticed,  as  well  as  the  slightness  of 
the  pulmonary  lesions,  although  the  patient  has  been  examined 
when  21,  and  that  since  4  years  of  age  (measles)  he  has  had 
frequent  bronchitis  and  spitting  of  blood. 

Case  XLII.  (personal).  (Condensed  from  the  notes  of  M^NI. 
Brousso  and  Sarda.) — Jlysterlcal  phenomena.  Profiremve  Pul- 
monary Tuberculosis.     Death  and  Autopsy. 

Virginie  M.,  47  years  of  age,  admitted  at  the  Gonoral  Hospital 
the  28th  of  July,  1879. 

Mother  of  a  nervous  temperament,  died  dropsical  when  74. 
Rheumatic  father.     Nothing  to  note  about  brothers  and  sisters. 

CoiirsoH  appear  when  17  years  old.  After  six  months  disappear 
aftfir  a  bath.  At  that  time  vi<ilont  frontal  cephalalgia,  torobrant 
(liko  clavus)  ;  pains  at  th»!  apex  t)f  thf  head  ;  inHomnia  ;  fanciful 
appetite.  Character  sad,  nielancholie,  sometimes  oxeossivoly  merry  ; 
frocjuent  gastric  cramps.  Soon  after,  sensation  of  globus  hystfriens 
starting  from  the  abdoinon.  The  courses  are  re-oKtablisluul  aftrr 
live  months.     Paluddan  I'ovtus  repeatedly. 

Married  at  2r),  has  nino  lalioiiis  or  iibortioiis.  l'"i('i|iifMt  amou- 
orrh(i-ii,  oftcii  iiitrartalile,  hroiiglit  on  l»y  rmol ions.  Alter  the  dtvith 
of  one  of  lier   cliildren  (  llifee   da\s  .iller   liirtlil,  llie   ni'ivou.s  slate 
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grows  worse.  More  intense  and  more  frequent  cephalalgia  as  well 
as  sensation  of  glolnis ;  moiistrnal  disturhances.  At  that  time, 
persistent  ppot  (for  10  months)  of  painful  anaesthesia  on  right  side 
of  the  thorax.  Treated  in  snccession  in  various  wards  of  the 
hospital  St.  Eloi,  soniotiines  f  >r  a  metritis,  sometimes  for  hysterical 
phenomena  (peiitunism,  insomnia,  various  neuralgiiv,  jirofound 
depression,  etc.). 

When  admitted  into  the  hospital,  persistent  pains  more  or  less 
vague  and  erratic  in  character;  state  of  hystericism  without  well- 
detined  sym])toms.  All  these  neuropathic  phc'iomcna  resist  every 
kind  of  antispasmodic  treatment.  At  the  same  time,  dry,  nervous, 
intractable  coiigh.  In  Noveml)cr  1870,  diilness  in  the  right  apex, 
in  front  and  in  the  Lack  ;  in  the  same  region,  prolonged  exjiiration 
and  respiration,  harsh,  even  tubular,  specially  in  front.  The  pains 
continue,  however,  to  be  very  bad. 

On  the  loth  of  December,  moist  crepitations  under  the  right 
clavicle.  Local  temperatures,  37*  2  (C.)  under  the  right  clavicle ; 
36-  7  (C.)  under  the  left  clavicle  ;  37-  2  (C.)  in  both  axillro.  Always 
insomnia  and  considerable  neuropathic  malaise. 

On  the  1-ith  of  January,  1880,  the  piilmonarj'  lesion  has  made 
alarming  progress.  Sibilant  rales  in  the  left  apex ;  tubular 
breathing,  humid  crepitations,  and  cavernulous  rales  under  the 
right  clavicle.  Greenish  and  very  al)undant  expectoration. 
General  state,  always  bad  ;  much  pain.     Thrush  in  the  mouth. 

Fchruari/  1«/. — Signs  of  cavities  under  the  right  clavicle. 
Prolonged  expiration,  and  harsh  inspiration  (without  rales)  in  the 
left  apex. 

tjth. — Delirium  ;  pains,  and  moaning. 

8//i. — General  state  grows  from  bad  to  worse.  The  subcrepi- 
tant  rales  invade  both  lungs,  the  pulse  very  frequent  becomes 
filiform.  Progressive  dyspnoea.  Bronchial  and  tracheal  rales, 
profuse  sweatings,  etc.     Died  on  the  10th. 

Pfmf-morlcm.  —  lU^ht  pleura  thick  and  adherent  on  the  whole 
extent  of  the  middle  and  upper  lobes,  cavity  in  the  apex  communi- 
cating with  a  series  of  smaUer  cavernules.  Grey  granulations  in 
the  lower  lobe.  Analogous  lesions  (very  advanced  too)  in  the  left 
lung.  Passing  over  the  other  details  of  the  autopsy  (made  however 
very  carefully),  let  us  merely  mention  four  cysts  in  the  broad 
ligament. 

Tn  this  j)ationt  tlic  liystt'rical  phciioniona  havo  not  boon  so 
marked  as  in  the  other  observations.  Jlowovor,  thoro  luis  cer- 
tainly V)Of'n  n  state  of  obstinate  neuropathy,  a  true  hystericism. 
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The  pulmonary  tuberculosis  has  begun  late,  after  a  long 
period  of  purely  nervous  phenomena.  It  has  rapidly  taken 
the  first  place,  and  without  entirely  displacing  the  painful 
neuropathic  state,  has  killed  the  patient  in  a  short  time. 

This  is  the  opposite  of  the  cases  in  which  the  hysteria  was 
on  the  contrary  very  pronounced,  whilst  the  phthisis  followed 
a  course  of  remarkable  slowness. 

Case  XLIII.     (personal).     (Condensed    from    the    notes    of   M. 
Brousse.) — Eystero-Epilepsy.     Pulmonary  Tuberculosis. 

Marie  F.,  55  years  old,  admitted  into  the  General  Hospital 
the  11th  of  March,  1880. 

Father  died  of  old  age  when  94,  is  said  to  have  had  in  his  life- 
time dartrous  eruptions.  Mother  died  of  a  pneumonia  when  58. 
One  of  her  brothers  suffered  from  incontinence  of  urine  during  his 
young  age. 

She  has  had  small-pox  when  6  years  old,  and  an  erysipelas  of 
the  leg  when  9.  Often  dartrous  eruptions.  The  courses,  which 
have  begun  when  she  was  22,  have  always  been  scarce  and  of  short 
duration.  Married  ;  two  children  in  good  health.  "When  about  40, 
had  jaundice  and  lost  her  hair.  Menopause  at  48.  (Frequent 
headuche  before  the  courses  showed  theiuselves ;  has  been  bled 
many  a  time.)  Nervous  temperament.  Frequent  headaches,  ver- 
tigo before  the  attacks. 

Beginning  of  the  present  disease  (attacks)  about  7  years  ago. 
One  evening  after  having  (piurrelh-d  with  her  husband,  slio  goes  to 
bed,  and  during  tlie  night  she  has  an  attack,  during  which  she 
passes  her  water,  and  strikes  her  husband.  She  lias  hud  many 
luemoptyses,  the  last  about  7  or  8  months  ago. 

During  a  pievious  sojourn  at  the  hospital  St.  Eloi  she  had 
undeigono  an  anti-sy[)]iilitic  treatment,  llystero-cpileplic  attack.s 
have  been  ob.-^erved  there,  some  of  which  disapjjearod  by  conipros- 
sion  of  the  ovary.  In  her  attacks,  at  the  beginidug  of  which  she 
shouts  loudly,  she  loses  consciousness  entirely,  falls  (sometimes 
slio  hurts  lieiself  in  falling ),  foanjs,  passes  her  water,  etc. 

At  the  present  time  she  complains  of  nundmess  in  the  right 
side,  especially  in  the  right  haml ;  who  often  pricks  lu-rself  without 
feeling  it;  cannot  work  long  with  that,  liiuul,  which  is  weaker  tlian 
the  other  (22  with  the  dynamonied  !•  on  the  liglit,  2.'>  tm  the  left  ; 
she  was  not  left-iiandnl ).  ISotalile  diminution  of  the  benhiltiiity 
(general  and  special  )  (ui  llio  right  side  ;  the  isigliL  is  even  ulnuiMt 
completely    lost    on    that    side.       Frontjil     et  phalulgiu     n«ual.      \ 
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blister  brings  back  a  certain  amount  of  sensibility,  (I  need  not 
insist  hero  upon  the  details  of  this  eestheeiogenic  action,  which  I 
have  studied  elsewhere,) 

The  22nd  of  March  one  finds  in  the  chest,  under  the  right 
clavicle,  externally,  very  plain  diy  crepitations  during  inspiration, 
with  a  slight  dulness  at  the  same  level.  Expectorates  the  follow- 
ing day  sangxiineous  mucous  matters,  even  at  times  pure  blood. 
(She  has  had  similar  expectorations  for  about  8  months,  and  some- 
times without  any  cough.) 

29///. — Right  ovarian  pain  under  pressure.  Sub-dulness  under  the 
right  clavicle.  Slight  humid  crepitations  in  upper  third  of  that 
side.  From  time  to  time,  dry  crepitations-  under  the  left  side. 
Behind,  and  on  the  left,  dry  crepitations  also  from  time  to  time. 
Behind  and  on  the  right,  slight  humid  crejiitations  less  marked 
than  in  front.  Obscured  respiration  in  the  basis  of  that  side. 
Expectoration  fluid,  yellowish,  tinted  with  blnod. 

Besides  the  major  attacks  she  sometimes  sufifers  from  vertigo. 
If  she  is  going  about,  she  is  obliged  to  stop  and  to  sit  down  ;  if 
she  is  doing  something  she  is  incapable  of  going  on,  not  knowing 
anj'  longer  what  she  ought  to  do. 

It  is  an  open  question  whether  it  is  hysteria  or  epilepsy  that 
we  have  to  deal  with  in  this  case.  In  })utting  together  all  the 
details  of  the  case  (the  hemianaisthesia  specially),  I  incline 
rather  to  look  upon  it  as  one  of  hystero-epilepsy,  that  is  of 
epileptiform  hysteria.  This  being  granted,  we  have  another 
example  of  the  coincidence  of  thoracic  and  neurotic  manifes- 
tations in  the  same  subject.  It  is  the  neurosis  which  pre- 
dominates ;  the  pulmonary  tuberculosis  began  later,  remained 
in  the  background,  and  progressed  very  slowly. 

Case  XLIV.  (Tartivel,  'Union  Medic'  18G4,  I.  p.  OS.)— Tnha-- 
nilar  IIcreAity.  Tli/itk'rin  {coiujli  ;  aucrsthesi'a).  Pulmonary  Phthixis. 
Gradual  disappearance  of  the  sj^asmodlc  rharader  of  the  coutjh. 

L.  I^I.  C,  florist,  age  20, 

Father  died  of  plithisis  when  22,  "after  an  illness  of  18  montlis 
which  it  is  impossible  to  mistake  from  tlio  information  given  by 
the  patient :  heat  and  cold,  neglected  catarrh,  repeated  hwmoptyses, 
]<)HH  of  flesh,  continual  cough,  abundant  expectoration,  marasmus, 
doatli."     Motlior,  on  the  contrary,  strong  and  robust. 

Sudden  beginning  with  a  violent  fit  of  eougliing,  which  lasted 
many  minutes,  threatened  to  suffocate  her,  and  greatly  frightened 
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her.  Was  quiot  for  a  few  days.  Then,  after  having  been  upset, 
new  attack,  new  intermittence,  and  so  on.  At  the  same  time 
abundant  sweating  in  the  palms  of  the  hands.  Cutaneous  sensi- 
bility veiy  much  diminished  on  the  left  side,  in  the  upper  and 
lower  limbs,  on  their  external  surface.  Perversion  of  the  capillary- 
circulation  :  mottling  of  the  extremities  and  hypothermy ;  sensa- 
tion of  dead  fingers.  Nothing  is  found  in  the  chest,  and  the 
diagnosis  is  made  of  hysterical  cough. 

After  a  few  months  only  the  tubercular  lesions  appear  in  the 
left  apex,  and  then  the  nervous  phenomena  improve  gradually. 
After  a  period  of  fugacious,  intermittent  attacks,  the  thoracic 
phenomena  entirely  replace  the  neurotic.  At  that  time,  "on  the 
right,  in  the  whole  height  of  the  chest,  respiration  sounds  very 
much  weakened,  incomplete,  and  mixed  with  rare  disseminated, 
subcrepitant  rales,  more  numerous  at  the  base.  No  marked  vocal 
resonance  ;  weakening  of  the  pleniruetric  resonance  in  the  whole 
surface,  especially  in  the  lower  third.  On  the  right,  harsh  supple- 
mentary respiration,  almost  tubular.  Expectoration  rare,  evidently 
purulent.  These  various  symptoms  are  such,  the  author  concludes, 
that  it  is  impossible  not  to  recognise  now  the  tubercular  infiltra- 
tion of  the  left  lung,  with  symptomatic  hyperajmia." 

Tartivel  admits  that  doubts  may  be  thro^\ll  upon  the 
hysterical  nature  of  that  cough.  However,  the  various 
characters  of  which  he  reminds  the  reader,  and  which  he 
brings  into  connection  with  the  sensory  disturbances,  seem 
clearly  to  indicate  that  the  functional  or  neuropathic  element 
has  played  a  predominating  part  throughout  the  lirst  portion 
of  the  history  of  the  patient,  whilst  in  the  second  pliase,  the 
anatomical  or  pulmonary  element  has  come  to  the  front  and 
gradually  displaced  the  former. 

111.  Summary  anij  Interpretation  of  the  Facts. 

The  44  cases  a(hluei'<l,  ualiirally  Icli  uikIi  r  two  catcgiiiirs. 
Tlic  lirst  conlainiMl  those  (25  cusrs)  in  which  the  Ufiinisis  was 
till!  <»nJy  inaiiilfstation  of  the  tubcreuhir  diathesis;  the  si'ctmd 
th()S<!  ill  wliich  hdth  llio  nervous  and  pulmonary  symptoms 
occurred  eithei"  at  th<!  same  time,  or  in  succession. 

The  liist  group  shows  tht!  iiliiitiuu  in  the  same  t'amily  t»f 
tuberculosis  and  hysteria  ;  the  second  aUows  in  addition  to  stud  v 
the  order  of  succession  of  the  two  sets  of  symptoms,  and  th«ir 
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mutirtil  influence  upon  one  another.  This  group  may  be  thus 
subdivided.  Witli  reference  to  the  order  of  succession,  three 
cases  have  presented  themselves ;  1,  liysteria  was  manifested 
first,  pulmonary  troubles  later  (Cases  XXVI.,  XXIX.,  etc.) ; 
2,  the  opposite  order  was  observed  (Cases  XXX.,  XXXT., 
etc.)  ;  3,  the  two  orders  of  symptoms  occurred  simultaneously, 
or  nearly  so  (Cases  XXVII.,  XXVIII.,  etc.). 

Leudet,  in  an  important  paper  ('  Comptes  rendus  de  I'Ass. 
franc,  pour  I'Av.  dcs  8ci.,'  1877,  p.  82D),  comes  to  a  similar 
conclusion  :  *'  Hysteria  may  precede,  accompany,  or  appear  in 
the  course  of,  tubercular  phthisis."  He  has  seen  only  two  cases 
in  which  hysterical  followed  pulmonary  symptoms ;  a  greater 
number  of  such  instances  will  be  found  in  the  present  paper. 

Witli  reference  to  the  mutual  influence  of  the  two  orders  of 
symptomatic  manifestations,  a  certain  number  of  our  obser- 
vations show  clearly  a  distinct  alternation,  the  pulmomiry 
svm})toms  taking  the  place  of  nervous  symptoms  and 
vice  versa.  This  substitution  of  one  group  of  i)henomena  for 
the  other  may  take  place  once  in  the  course  of  the  disease ;  or 
may,  as  we  have  also  seen,  occur  several  times. 

When  both  orders  of  phenomena  have  had  a  simultaneous 
oricrin,  this  alternation  is  not  observed ;  their  evolution  is 
svnchronous,  but  oven  then  there  is  evidence  of  their  re- 
ciprocal influence,  the  pulmonary  phthisis,  for  instance,  being 
remarkably  slow. 

The  final  mastery  remains  sometimes  to  the  one,  sometimes 
to  the  other ;  we  have  mentioned  cases  where  the  hysterical, 
others  where  the  pulmonary  manifestations,  definitively  and 
exclusively  conquered. 

These  propositions  are  more  comprehensive  than  the  con- 
clusions of  Leudet,  with  which  however  they  are  not  in  contra- 
diction. Ho  says :  "  Convulsive  hysteria  most  freipiently 
ceases  on  the  appearance  or  in  the  first  period  of  tuberculosis  ; 
.  ...  its  pro-existence  does  not  prevent  the  rapid  develop- 
ment of  phthisis,  but  usually  the  latter  runs  a  })rotracted 
course,  and  with  longer  periods  of  remission." 

Let  us  now  discuss  the  interjiretation  given  to  the  facts 
by  other  authors,  and  bring  this  paper  to  a  close  with  an 
endeavour  to  establish  our  \  ie\\>  <m  ;i  clinieal  basis. 
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1.  It  must  be  borne  in  mind  that  we  do  not  deal  here  with 
two  particular  groups  of  facts  upon  which  authors  have  much 
insisted,  but  form  no  part  of  our  subject  matter,  viz.,  the 
pseudo-phthisis  of  hysteria,  and  the  hysteriform  symptoms  of 
cerebral  tubercle  (pseudo-hysteria  of  phthisis). 

With  reference  to  pseudo-phthisis,  it  is  well  known  that  the 
neurosis  may  itself  give  rise  to  haemoptysis,  which  if  accom- 
panied with  loss  of  flesh  and  bronchitis,  simulates  the  exis- 
tence of  pulmonary  tuberculisation.  Certain  authors  (e.g., 
Huchard  and  Mosse,  loc.  cit.)  tend  to  refer  to  this  category  of 
cases  all  the  instances  adduced  of  phthisis  and  hysteria 
coexisting  in  the  same  subject.  We  admit  that  some  cases 
may  be  objected  to  on  this  ground ;  thus  for  instance, 
certain  observations  by  Largaud  are  not  free  from  suspicion, 
and  we  mentioned  them  under  all  reserve.  But  let  us  not  ex- 
aggerate, nor  build  up  a  whole  theory  on  such  slender  grounds. 

After  eliminating  all  doubtful  cases,  a  large  number 
remain  in  which  the  phthisis  was  perfectly  manifest,  and  in 
some  confirmed  by  autopsy.  Further,  we  adduce  cases  in 
which  hysteria  and  consumption  occur  in  the  same  family,  but 
in  different  members.  Hence  it  must  be  admitted  that, 
making  all  allowance  for,  and  putting  aside  pseudo-phthisis, 
there  are  certain  relations  between  hysteria  and  true 
pulmonary  phthisis. 

We  must  likewise  guard  against  the  pseudo-hysteria  of 
phthisis.  Leudet  and  others  have  shown,  with  reason,  the 
necessity  of  distinguishing  the  nervous  phenomena  arising 
from  chronic  diseases,  and  phthisis  in  particular;  and  we  have 
endcaviHircd  to  keep  this  distinction  before  our  eyes.  We  have, 
on  the  one  hand,  insisted  iijxtn  the  oscillations  between  the 
two  orders  (jf  manifestations  ;  on  the  other,  we  have  eaiefullv 
exchided  cases  where  ci-rebral  tuberch'S  occurred. 

2.  The  next  exphination  df  the  larts  is  the  theory  ot"  the 
siniph;  coincidence — a  negation,  not  a  solution, of  the  probieiii. 

Tluis  Ihaehet  will  n(.'Ver  see  in  pnhuonaiy  jihthisis  a  tiiu« 
conij)licati(jn  of    hysteria,  and    with    him    nuiny   authors   \>iu) 

adiieie     to     the    \  ie\\     I'ornillhileil    (|UlIe    iceriit  I N     \<\     hclio\e*: 

'  '  Lrv"ii8  cliiiifiui  h  1 1  tliria|n  iiliijiii:.  Mir  la  'I'lilx'UMilMBf  |.,(i«.-it<iiro,'  I'mi-t, 
1H84. 
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"  Considering  the  great  frequency  of  phthisis,  there  must 
froquontly  occur  patients  whose  lathers  or  mothers,  or  some 
rehition,  have  died  tubercuhir,  without  there  being  in  the 
fact  more  than  a  coincidence.  In  other  words,  phthisis  is  such 
a  common  comphiint,  that  if  one  wished  to  demi)nstrate  by 
statistics  its  rehitionship  to  any  disease,  one  woukl  tind  among 
the  ascendants  or  descendants  of  a  large  number  of  patients 
proofs  of  one's  thesis."  We  recognise  the  importance  of  this 
argument,  against  which  the  present  paper  is  wholly  directed. 

If,  as  recent  exaggerations  and  distortions  of  pathological 
facts  have  led  many  to  think,  tuberculosis  is  not  hereditary, 
and  be  contagious  only ;  if  the  family  history  loses  its  im- 
portance in  presence  of  the  influence  of  the  surroundings  and 
of  the  facilities  the  subject  offers  for  the  introduction  of 
parasites — then  the  occurrence  of  one  or  more  consumptives 
among  the  ascendants  of  a  hysterical  person  is  of  no  greater 
consequence  than  that  of  a  cancerous  individual  among  those 
of  one  suftering  from  trichinosis.  If,  on  the  other  hand,  genuine 
clinical  experience  is  right  in  attributing  a  very  fatal  influence 
to  heredity  in  tuberculosis,  if  the  family  history  throws 
important  light  ujjou  individual  facts  (as  Bouchard  showed 
with  reference  to  diseases  from  a  slackening  of  the  nutritive 
processes),  if  clinical  medicine  can  no  more  isolate  the  patient 
li\)m  liis  ascendants  and  descendants  than  from  his  actual 
surroundings,  if  diathesis  be  not  an  empty  name  but  expresses 
an  unfortunately  too  real  element  of  disease — if  all  this  is  true, 
as  we  firmly  believe,  then  the  cases  collected  in  tliis  paper 
will  exclude  the  possibility  of  a  mere  coincidence. 

Quite  recently  I  have  had  under  my  observation  two  families 
whose  history  might  well  have  been  recorded  along  with  the 
aV)ove  cases.  In  the  first,  two  out  of  eight  children  died  from 
phtliisis;  two  have  very  frequent  and  violent  sick  headaches; 
one  is  a  convulsive  hysteric,  another  suflers  from  attacks  of 
somnambulism.  In  the  second,  with  marked  tubercular 
heredity,  three  out  of  six  children  died  consunqttive,  one  is 
insane,  another  hysterical.  Shall  we  see  here  mere  coinci- 
dences, establish  no  relationship  between  these  morbid  mani- 
festations, and  attribute  to  fortuitous  circumstances  the  fact 
that  those  who  have  escaped  j)uImoDary  disease  are  neurotic? 
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No  ;  they  all  labour  under  the  same  diathesis,  the  manifesta- 
tions of  which  are  pulmonary  or  nervous.  To  speak  of  mere 
coincidences  is  to  go  against  general  pathology  and  clinical 
medicine. 

I  believe  that  every  physician  who  will  carefully  look  about 
him,  not  in  hospital,  but  in  private  practice,  will  be  brought 
like  myself  to  recognise  certain  relationships  between  hysteria 
and  phthisis  unexplained  by  the  above-mentioned  theories. 

3.  A  different  interpretation  has  been  given,  by  Bernutz  and 
Jolly,  of  the  influence  of  the  tuberculosis  of  parents  upon  the 
hysteria  of  children.  "  A  much  more  serious  objection,"  says 
the  former  ('  Dictionnaire  '  of  Jaccoud,  p.  196),  "  may  be  raised 
against  the  opinion  of  Chairon,  that  pulmonary  phthisis  among 
the  ascendants  may  be  a  predisposing  cause  to  hysteria  among 
the  children  ....  this  neurosis  is  much  more  common  among 
those  who  have  early  been  left  orphans  ....  it  is  by  depriving 
them  of  their  father  or  their  mother  that  phthisis  favours  the 
development  of  the  neurosis  among  the  descendants."  The 
circumstance  alluded  to  in  this  passage  could,  however,  be 
called  in  to  explain  the  development  of  tubercles,  as  much  as 
that  of  hysteria  in  children  deprived  early  of  their  parents  and 
exposed  to  ill-treatment.  Among  our  cases  we  find  eight  where 
the  information  necessary  to  elucidate  this  point  is  not  given. 
In  five  others  (II.,  VII.,  XII.,  XIII..  XIV.),  the  view  advocated 
by  Bernutz  might  find  some  sup|)ort ;  but  in  ton  others  it  is 
inadmissible.  Thus  in  Cases  I.  and  III.  the  father  and  mother 
are  living,  and  the  child  belongs  to  a  good  social  position  and 
is  well  cared  for.  In  Case  IV.  the  social  position  is  higli,  and 
the  disease  appears  at  the  ago  of  20 ;  likewise  in  Case  V.  it 
manifests  itself  after  marriage.  The  patient  in  Case  VI.  has 
been  well  brought  up  by  the  father  and  grandmotlior ;  in  Cases 
XV.,  XX.,  XXIV.,  tlie  neurosis  apjiears  late  ;  and  both  parents 
of  the  i)atients  in  Cases  XVI.  and  XXIII.  are  living.  We  look 
therefore  upon  the  theory  of  Honintz  as  insnftlciently  supported 
by  facts. 

According  to  Jolly  (Ziemsseu's  '  (Cyclopedia,*  \o\.  xii.).  it  is 
not  the  fact  of  being  an  orphan  early  in  life,  but  tin-  con- 
genital di'bility,  wliicli  prodniMvs  hysteria  among  tin*  cliildn'n 
of    [)htliisi('al     parents.     "  Various    enfeibied     eon<litions     nl 
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parents,  from  chronic  disorder  or  otherwise,  tend  to  develop 
a  hysterical  disposition  among  tlie  children.  Such  an  influence 
has  more  i)articularly  been  attributed  to  phthisis." 

We  shall  meet  this  theory  with  a  diametrically  opposite 
affirmation  by  Briquet :  "  Organic  diseases  of  the  heart, 
pulmonary  consumption  ....  are  not  usually  followed  by 
hysterical  symptoms,  whatever  pain  and  weakness  they  may 
cause  ....  hence  we  must  conclude  that  a  great  perturbation 
upon  which  all  the  vital  forces  are  concentrated,  does  not 
allow  the  development  of  the  nervous  orgasm  in  which  hysteria 
takes  its  origin." 

As  a  matter  of  fact,  in  families  where  the  diathesis  prevails, 
it  is  not  those  most  debilitated  by  the  hereditary  taint  who 
become  hysterical,  for  they  become  consumptives  of  the 
common  type.  Those  on  the  contrary  who,  at  least  tem- 
porarily, resist  the  pulmonary  aflection  develope  the  neurosis. 

4.  In  opposition  to  the  theories  which  seek  to  explain 
hysteria  by  the  antecedent  tuberculosis,  we  have  those  which 
tend  to  connect  the  iinal  tuberculosis  to  an  anterior  hysteria. 
Thus  Bernutz  (loc.  cit.,  p.  274)  admits  that  hysteria  may 
favour  "  among  predisposed  subjects  the  development  of  certain 
chronic  diseases,  more  particularly  of  consumption,  which  since 
F.  Hoftmann  has  been  generally  considered  as  a  possible  (and 
I  may  say  pretty  frequent)  consequence  of  the  neurosis." 

Briquet  likewise  says  (loc.  cit.,  p.  537)  :  "  It  is  easy  to 
understand  how  Holl'mann,  Louyer  Yillermay,  and  Georget, 
seeing  the  nutrition  of  hysterical  people  to  be  disturbed 
tither  through  the  want  of  a  sufficient  alimentatittn  or  through 
worry  of  constant  pain,  ascribed  to  this  fact  the  production  of 
tubercles.  All  authors,  indeed,  allow  that  phthisis  may  arise 
as  a  sequel  of  hysteria,  and  there  are  good  reasons  for  adopting 
their  opinion." 

Other  writers,  however,  have  opposed  this  view.  Thus 
]Monneret  and  Fleury  ('  Comp.  dc  ^Ie(l.'  v.  75))  say  :  "  Tubercle 
has  been  con.sidered  as  complications  depending  on  hysteria. 
Its  development  may  be  favoured  by  nervous  troubles 
impeding  resj)iration,  but  it  will  be  conceded  that  it  is  going 
too  far  to  speak  of  phthisis  as  a  result  of  hysteria."  Brachet 
('  De  rilysterie,'  p.  383)   also   says :     **  Cheyne   is  mistaken 
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when  he  says  that  phthisis  was  the  result  of  violent  hysteria." 
Hiichard  (loc.  cit.,  p.  1056),  too,  considers  it  an  error  to  say 
that  hysteria  favours  the  development  of  tuberculosis. 

Finally  Leudet  (loc.  cit.,  p.  831)  answers  these  theories 
by  the  following  statistics  :  "  I  said  that  95  hysterical  women 
had  been  admitted  several  times  into  my  wards  at  intervals 
varying  from  2  to  22  years.  Now  out  of  these  95,  only  9 
presented  symptoms  of  pulmonary  consumption.  Out  of  324 
hysterical  patients,  only  23  showed  signs  of  consumption. 
Hence  I  may  conclude  that  phthisis  is  not  common  among 
the  hysterical,  and  that  the  neurosis  does  not  constitute  a 
predisposition  to  organic  lung  disease." 

We  personally  shall  answer  to  those  who  will  see  in  phthisis 
a  consequence  of  hysterical  enfeeblement,  that  this  neurosis  is, 
on  the  contrary,  remarkable  for  the  preservation  of  strength 
and  resistance,  which  is  observed  even  in  cases  where  alimen- 
tation and  nutrition  are  in  abeyance.  Further  this  theory 
does  not  explain  the  facts  in  which  hysterical  symptoms 
appear  at  a  later  date  than  the  thoracic  lesions,  and  still  less 
those  wherein  hysteria  is  the  only  representative  in  the 
individual  of  the  hereditary  tubercular  diathesis. 

5.  Many  authors  have  been  chiefly  struck  by  the  compensa- 
tory oscillations  of  the  neurotic  and  tubercular  manifestations, 
and  have  interpreted  them  as  an  antagonism  of  two  diseases 
lying  alongside,  and  have  framed  their  views  accordingly. 
Briquet  states  that  he  has  seen  phthisis  "  suspend  the  j>vogress, 
and  remove  every  symptom  of  hysteria  "  ([>.  .">()  i).  Tartivil 
found  the  same  in  the  case  we  have  (piuted,  and  repeats  that 
''febris  spasmos  solvit."  Fere  ('Arch,  dv  Neurologic,  1882,' 
p.  170)  reminds  us  of  the  cases  of  the  *  Iconographie  *  where 
hysterical  fits  and  ana-sthesia  disappearctl  during  the  hist  stt'p 
of  j)ulm(»nary  plithisis,  adding  that  "  it  is  impossihh^  to  dt-eiilo 
therefrom  wliether  it  is  the  general  exhaustion  whieh  brings 
about  the  disposition  of  the  nervous  symptoms,  if  whether  fovor 
is  (!nougli  for  tliat  purpose,  or  whetlu-r  thrre  is  some  other 
cause  at  worU."  Ili  cliniiinitt'S  the  lirst  alternative  by  quoting 
a  case  where  a  simph*  ph  inisy  suspcnth'd  th«>  hyst<'rical 
condition, and  the  second  liy(|noting  oMfwlun-  ucntf  nrticnhtr 
rhi'iinialisni  did  not  have  that  rlVfcl. 
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Pidoux  (*  Etudes  siir  la  I'lithisie ')  has  noted  the  modemting 
influence  of  hysteria  upon  tuberculosis.  "Neuroses,"  says  he 
(p.  151),  "hysteria,  melancholia,  the  proteiform  neuropathic 
stiite  known  as  "  nevrosism,"  often  act  as  moderating  agents. 
Phthisis  in  neurotic  subjects  has  a  very  slow  development, 
and  i>eriods  of  long  intermission.  I  have  no  doubt  that  such 
subjects,  among  whom  the  disease  is  not  rare,  ofter  to  it  an 
extraordinary  and  almost  indefinite  resistance  ;  and  in  treating 
them,  we  must  not  pay  too  much  attention  to  their  abnormal 
nerves."  And  again  :  "  If  a  pulmonary  consumption  is  com- 
bined with  a  neurosis,  the  organic  lesion  will  evolve  very 
gradually ;  gastralgias  and  enteralgias,  have  often  this  effect. 
I  look  upon  this  statement  as  an  axiom." 

Leudet  (p.  831)  quotes  the  opinion  of  Briquet  and  that  of 
Walshe,  which  he  nearly  adopts  :  "  Walshe  ('  Diseases  of  the 
Lungs,'  p.  476)  says,  with  reason,  that  phthisis  and  hysteria 
appear  as  a  rule  to  be  antagonistic ;  in  other  words,  the  pre- 
existing hysteria  disappears  when  the  pulmonary  disease  takes 
a  certain  development.  .  .  .  The  opinion  of  these  two  authors 
is  true  for  most  cases ;  still  there  are  exceptions." 

Finally,  Largaud  (Thesis,  Montpellier,  1882)  has,  under  the 
influence  of  his  master,  Dr.  Cavaillon  of  Carpentras,  clearly 
brought  into  relief  the  antagonism  of  hysteria  and  tuberculosis 
considered  as  two  distinct  affections.  "We  shall  show  how 
consumptives,  even  when  most  threatened,  may  live,  thanks  to 
liysteria  ....  the  neurosis  appears  to  play  the  part  of  a  jiro- 
tector,  as  if  in  its  presence  the  pulmonary  complaint  had  its 
symj)toms  mitigated  and  its  progress  arrested."  And  again  : 
"Hysteria  in  a  consumptive  is  not  a  symptom  of  tuberculosis; 
it  is  not  a  complication  ;  it  is  only  a  new  morbid  state,  without 
causal  relation  with  it.  .  .  .  The  only  thing  which  may  be 
aflirmed  is  that  hysteria  acts  as  a  safety-valve.  .  .  .  This  is 
another  illustration  in  support  of  the  ancient  aphorism  of  the 
Father  of  i\[»dicine,  Dunlins  Dohrihiis,  etc."  And  finally  :  ."  The 
chief  conclusion  of  our  thesis  is  that  consumptives  may,  if  not 
recover,  at  least  live  for  a  long  time,  thanks  to  tlieir  hysteria. 

.  .  We  shall  therefore  respect  the  neurosis  jvs  affording  an 
element  of  safety  to  those  patients.  .  .  ." 

Wt'  ;^rant  most  readilv  to  these  authors  tho  tact,  observed 
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by  ourselves,  of  alternatives  between  pulmonary  and  neurotic 
manifestations ;  but  we  cannot  conclude  therefrom  to  a  theory 
presenting  the  two  states  as  distinct  diseases,  fortuitously  co- 
existing in  the  same  individual,  and  exercising  a  true  antago- 
nism upon  one  another. 

First,  if  an  alternation  is  common  it  is  not  constant,  and  we 
have  given  cases  where  no  trace  of  antagonism  could  be  dis- 
covered. Leudet  also  quotes  cases  showing  that  in  the  midst 
of  hysteria,  phthisis  may  make  rapid  progress  instead  of  being 
arrested.  All  the  facts  observed  by  the  authors  mentioned  in 
the  two  preceding  paragraphs,  and  brought  forward  in  support 
of  the  theory  of  a  mutual  pathogenic  influence  between 
hysteria  and  phthisis,  are  also  opposed  to  the  doctrine  of 
their  antagonism.  The  views  against  which  we  are  writing 
on  account  of  their  narrowness  and  onesidedness,  rest  upon 
groups  of  well-observed  facts,  which  are  destructive  of  the 
conflicting  generalisations  drawn  from  them. 

But  in  the  second  place,  in  order  to  admit  the  theory  of 
their  antagonism,  we  must  assume  that  hysteria  and  tuber- 
culosis are  two  complete  and  distinct  diseases.  Now,  liystoria 
is  a  neurosis,  and  a  neurosis  is  always  symptomatic  ;  it  is  a 
"  syn<lromon,"  or  collection  of  symptoms,  and  not  a  disease  or 
morbid  state.  The  theory,  after  all,  rests  upon  tiie  assump- 
tion of  a  fortuitous  coincidence  of  hysterical  with  tubercular 
accidents  ;  it  excludes  every  hereditary  filiation  botwoon  the 
successive  morbid  manifestations,  and  is  therefore  liable  to  the 
objections  raised  in  our  second  paragraph. 

().  We  may  finally  mention  a  last  theory  upheld  by  lluchard 
(loc.  cit,  p.  1073) :  "  Among  diathesic  states  puhnonavy 
tuberculosis  has  been  mentioned  among  the  antecedents  of 
hysteria.  But  it  is  oidy  the  rheumatic  and  arthritic  diatiiesis 
which  sliould  be  adduced  as  capable  ol"  giving  rise  to  bi>tli 
tub(!rculosis  and  hysteria;  the  latter  is  in  no  way  undrr  tin- 
inlliit'uce  of  the  tubercular  an'oction."  We  grant  that  artliri- 
tisin  may  give  rise  to  liystt-ria,  perhaps  evrii  ol'tfiur  than 
tubca'cnjitsis,  bill  it  is  not  a  reason  to  iittribiitc  to  it  all  llic 
iustanc(!H  ol"  the  neurosis  obscM-Vftl  in  tuberenlar  laiuilies.  It 
wo  analyse  our  eases  from  this  point  of  view,  we  see  that  in 
the  great  majority  it  is  im[K»ssibh'  to  lind  a  proof  to  thutelVeet. 


17<)  THE   RELATIONS   OF   HYSTERIA    WITH    THE 

We  have  reached  the  end  of  mir  critical  review  of  the 
theories  proposed,  and  are  satisfied  with  none.  Neither  the 
pseudo-phtliisis  of  the  hysterical,  nor  the  pseudo-hysteria  of 
the  tuberculous,  nor  a  simple  coincidence,  can  account  for  all 
the  facts.  We  cannot  say  that  the  children  of  phthisical 
parents  become  hysterical  on  account  of  their  inherited 
debility,  or  of  their  becomin"^  orphans  early  in  life  ;  nor  that 
hysteria  predisposes  to  phthisis  by  debilitating  the  subject. 
We  cannot  admit  of  two  antagonistic  discjises,  nor  appeal  to 
arthritism  as  a  common  source  of  the  two  orders  of  manifesta- 
tions. 

Upon  the  ground  thus  cleared  remain  standing  the  views 
held  by  the  Montpellier  School  of  Medicine,  which  we  shall 
here  briefly  restate. 

Tuberculosis,  like  all  other  diatheses,  is  an  essentially 
general  and  constitutional  disorder ;  pulmonary  phthisis  is 
but  one  of  its  manifestations.  It  may  show  itself  as  a  neurosis, 
and  more  particularly  as  hysteria. 

Just  as  chorea  is  often  a  rheumatic  disease,  angina  pectoris 
a  gouty  disease,  thus  hysteria  may  be  a  tubercular  disease, 
taking  the  word  tubercular  in  its  nosological,  not  in  its 
anatomical  sense.  In  speaking  of  hysteria  as  a  tubercular 
disease,  therefore,  we  do  not  assume  the  existence  of  tubercular 
matter  in  the  nerve-centres,  for  we  do  not  look  upon  tubercles 
as  pathognomonic  of  the  diathesis,  which  exists  without  them 
as  they  may  exist  without  it. 

The  tubercular  diathesis  is  essentially  hereditary,  l)ut  may 
be  understood  only  if  it  be  followed  up  in  families  under  its 
various  manifestations  from  generation  to  generation.  We 
then  see  how  hysteria  may  represent  the  diathesis  in  one  of 
the  members  of  the  family  as  meningitis  may  do  in  another, 
or  Pott's  disease  in  a  third. 

Besides  such  cases  (I.-XXV.),  in  which  hysteria  is  the  sole 
manifestatiim  of  the  diathesis,  there  are  others  (XXV.-XLIV.) 
where  the  same  individual  presents  simultaneously  or  succes- 
sively the  two  orders  of  manifestations,  pulmonary  and 
neurotic.  We  then  witness  the  typical  phenomena  which 
(•hara<terise  other  ])r()tean  diseases :  the  two  orders  of  symptoms 
alternate  and  replace  one  another  ;  c»r  if  they  be  simultuneous, 
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influence  and  modify  one  another,  until  one  of  them  gets  the 
upper  hand.  In  other  words,  the  mutual  relations  between  the 
phthisis  and  hysteria  of  the  tubercular  diathesis  are  like  those 
between  the  cerebral  and  abdominal  symptoms  of  typhoid  fever, 
or  between  the  visceral  and  articular  manifestations  of  gout. 

These  remarks  concerning  hysteria  and  phthisis  form  but  a 
fragment  of  a  great  and  true  chapter  concerning  the  relation- 
ship of  all  neuroses  and  even  of  all  nervous  diseases  to  the 
diatheses  and  general  diseases. 

If  we  cannot  understand  the  neuroses  without  perceiving 
their  mutual  relations,  if  the  consideration  of  the  "  n^urojxithic 
family  "  is  indispensable  for  securing  a  clear  grasp  of  the  pheno- 
mena of  neuropathology,  it  is  yet  necessary  to  go  still  further 
and  complete  all  this  by  the  conception  of  the  "  diathesic 
family,"  outside  of  which  we  shall  find  nothing  but  isolated, 
scattered,  meaningless  units. 

One  word  in  conclusion  on  the  therapeutic  applications  of 
our  theory.  Hitherto,  the  neurotic  element  of  hysteria  has 
much  too  exclusively  attracted  attention ;  the  diathesic 
element  has  not  been  met  by  treatment.  Though  we  have 
no  specific  against  diatheses  (except  in  the  case  of  syphilis), 
we  nevertheless  have  various  rational  means  to  deal  with  them. 
The  treatment  of  rheumatism  is  not  that  of  scrofula,  nor  that 
of  tuberculosis.  Hence,  it  is  not  indifi'erent  to  know  whether 
a  neurosis  depends  upon  the  one  or  the  other  constitutional 
state. 

Three  categories  of  indicati(ms  will  have  to  be  fulfilled  in 
the  full  treatment  of  hysteria.  First,  the  actual  symptoms 
are  to  bo  met  with  appropriate  measures,  such  as  ovarian 
compression,  ether  iidialatioiis,  lesthesiogenous  applications,  etc. 
Second,  the  state  of  the  nervous  system,  which  is  to  be  modifii'd 
at  any  cost :  hydrotherapy  is  often  useful  ;  change  of  surround- 
ings ;  (jh'etricil  V,  galvaiiie,  but  more  especially  static.  We  liavo 
little  faitli  in  (lie  hroiiiides.  'riiiid,  tlie  tliatliesis  forms  tlu' 
fiiii(laiiieiital  ground  for  a  ehronie  exiiiliitiou  of  arsenic, 
sniplinr,  allvalies,  chloritle  of  gold,  mineral  waters,  i-ti". 

llidess  tlies(!  lliree  orders  of  indications  l>e  dnl\  lalvcn  into 
account,  onr  mi'asiiics,  liased  n|ion  a  sn|ieriicial  diagnosis,  must 
necessaiiiv  remain  sterile. 
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General  Paralysis  of  the  Insane. 

We  have  examinoil  C)(S  casos  coming  under  this  designation ; 
most  of  them  have  been  examined  more  than  once,  and  many 
several  times ;  in  all,  135  separate  examinations  have  been 
made.  Of  these  GG  cases,  49  were  males  and  17  females;  the 
average  age  of  the  patients  was  40*28  years. 

Of  the  GG  cases,  40  (G5'15per  cent.)  we  considered  to  be 
normal  ;  15  (22*  72  per  cent.)  were  decidedly  abnormal,  whilst 
in  8  others  the  changes  were  so  slight  that  we  did  not  like  to 
pnmounco  them  positively  abnormal ;  if  however  these  be 
added  to  the  15  distinctly  abnormal  ones,  we  get  a  percentage 
of  34 '84  per  cent.,  under  tliis  latter  category. 

A  qualification  is  here  requisite  ;  in  one  of  the  cases  (No. 
?u  in  table),  the  changes  noted  wcn-o  (mainly,  at  any  rate)  due 
to  Glaucoma,  and  are  therefore  foreign  to  the  issue  before  us  ; 
a  similar  remark  applies  to  two  others  (Xos.  3G  and  (12)  in 
■which  the  abnormalities  })resent  were  due  in  all  i)robability  to 
the  associated  retinitis  pigmentosa;  it  would,  we  think,  be 
safer  to  exclude  these  cases,  whi(di  wouM  therefore  leave  12 
distinctly  abnormal,  to  which  if  we  add  the  S  doubtful  ones 
we  should  get  a  percentage  of  ;5(i:;(). 


DESCRIPTION  OF  PLATES. 


Plate  I. 


F-Hj.  ]. — Transvei-se  section  of  optic  nerve,  a  short  distance  l)eliiu(l  eyeball ;  from 
a  case  of  General  Paralysis  of  3J  yc  ars'  standing.  (Case  No.  23  iu  Table  I.) 
Noimal.     X  50. 

(a.)  Nornuil  trabecular. 
(h.)  Healthy  uervo  tnbulci?. 

Fhj.  2. — Transverse  section  of  oplic  nerve  a  nliort  distance  Ixhiad  tvi-'ball ;  from 
a  case  of  Geuenil  I'aralysis.  (Case  No.  13  in  Table  1.)  Atruiiliy ;  con- 
secutive to  slight  chronic  interstitial  neuritis.      X  50. 

(a.)  Tliickened  internal  sheutli. 

(h.)  Tliickened  trabeculai. 

(c.)  Nerve  tubules  undergoing  granular  ilegeneralion. 

Fhj.  3.— a  portion  ut  Fig.  2,  X  300. 

(a.)  (ireatly  tliickened  traitecuia". 

(/<.)  Nervi^  tuhulcs  undergoing  granular  dcgencral ion. 


I'l.ATi:  II. 

Fiij.  4. — Transverse  SiCtioii  oloptio  nerve  a  short  difttjince  boliind  eyeball ;  fmiu 
a  case  of  General  Paralysis.  (Case  No.  28  in  Table  I.)  Atrophy ;  primary 
at  i\i>c.     X  oO. 

((/.)  (irtatly  thickened  interaal  slieatli. 

(/».)  Thickened  trabecula;. 

Fir/.  ;■).— A  portion  of  Fig.  4,  x  300. 
(<(.)  Thickened  trabcculaj. 

{b.)  Neuroglia  corpuscles,  and  small  ronnd  cells, 
(c.)  Ntrve  tubules  undergoing  atrophy. 
(The  artist  liBS  here  depicted  the  best  part  of  the  section;  in  most  phues 
the  trabeculai  are  Uiicker  and  closer  together  than  are  here  represented.) 

Fig.  G. — TraTisverse  section  of  optic  nerve,  close  behind  eye-ball ;  from  a  case  of 
Geneial  Puralysis,     (Case  No.  42  in  Table  I.)    Early  cirrhosis,     x  300. 
(rt.)  Thickened  trabtcube  with  well-marked  nuclear  elemental, 
(/'.)  llypertrophied  neuroglia  corpuscles, 
(r.)  Healthy  nerve  tubules. 
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We  append  a  table  giving  details  of  every  case  examined, 
and  in  the  following  account  the  numbers  given  refer  to  the 
numbers  of  the  cases,  in  this  table.     (See  pages  34  to  45.) 

We  have  there  divided  the  disease  into  stages,  first,  second, 
and  third;  the  first  being  the  early  period  of  mental  excite- 
ment and  exaltation  ;  the  second  dating  from  the  subsidence 
of  excitement,  may  perhaps  be  broadly  characterised  as  one  of 
advancing  dementia,  though  at  times  patients  improve  very 
much  at  this  period;  whilst  the  third  is  the  final  stage  of 
complete  fatuity,  during  which  the  patient  is  quite  helpless, 
and  for  the  most  part  confined  to  bed.  This  is  but  a  rough 
classification ;  the  primary  stage  of  exaltation  is  often  absent ; 
and  there  is  no  uniformity  in  any  two  cases,  as  regards  the 
duration  of  the  stages :  nevertheless  we  have  thought  it  well 
to  include  it,  as  giving  at  least  a  general  idea  of  the  period  in 
each  case  at  which  the  examinations  were  made.  (It  may 
perhaps  be  advisable  to  note  that  this  division  is  not  quite  the 
same  as  that  adopted  by  some  authorities,  who  call  the  first 
sta"-e,  that  of  commencing  mental  alienation,  prior  to  the 
advent  of  excitement,  but  the  classification  we  have  chosen  we 
think  preferable  for  the  purpose.) 

In  10  of  the  66  cases  the  optic  nerves  and  discs  have  been 
submitted  to  microscopical  examination ;  the  cases  examined 
are  indicated  in  the  table,  the  details  being  given  in  the  text. 

It  will  be  scon  that  four  abnormal  conditions  of  the  optic 
discs  have  been  met  with.  (1)  Simple  hyperemia.  (2)  The 
same,  combined  with  some  amount  of  softening  or  blurring  of 
the  edges,  the  extent  of  this  being  never  very  great.  (3)  Simple 
anemia.  (4)  Distinct  atrophy.  These  are  not  however  distinct 
conditions,  but  more  or  less  different  stages  in  one  process,  or 
we  wouhl  rather  say  two,  for  we  feel  ])retty  conlident  that 
eompleto  atroi)hy  of  the  discs  may  oeeiir  without  a  i)revi(.us 
stage  of  hy}>cra'mia. 

The  casea  in  which  (h-cidinl  hy[)enemia  ol"  tlie  discs  dccurreil 
with  more  or  less  blurring  of  the  edges  are  Nos.  3.  'Jl,  :M. 
VI  13.  Ill  No.  3)  llie  almoriiial  nidness,  i^'c.,  came  on  whilst 
the  iMitieiil  was  under  obsiTvation,  and  a  inicrosco|iical  exiinii- 
iiiilion  of  ilie  parls  involved  was  niaile  after  dealli,  uliich  tooU 
place  (wo  iiK.ntlis  afl.T  llw  last  ..j.lit  lialmosc..|.i<-  exaiiiinal  ieii. 

N    J 


ISO  ON   THE   CONDITION   OV   THE 

III  .1  transverse  section  of  the  optica  ncrvt^  immediately 
1)1  hind  the  eyeball  it  was  found  that  the  trabecular  or  fibrons 
srnta  between  the  nerve  bundles,  were  thiekencd.in  some  parts 
decidedly  so,  in  others  scarcely  at  all :  the  neuroglia  corpuscles 
were  distinctly  hypertrophied,  sending  out  branching  processes 
interhuMng  with  each  other;  they  also  api)eiired  more  numerous 
than  usual :  these  conditions  were  not  uniform — some  parts 
appearing  healthy  or  nearly  so.  The  nerve  tubules  seemed 
everywhere  quite  healtliy.  The  ermditions  in  fact  were  similar 
to,  but  less  advanced  than,  tiiose  observe<l  in  c;vsi'  No.  4'.^ 
(des  ribed  below). 

In  No.  21  the  discs  when  first  examined  were  abnormally 
red,  but  this  had  subsided  2\  months  afterwards,  and  these 
parts  then  appeared  normal. 

lu  No.  34  the  discs  remained  in  the  hypera?mic  con- 
dition during  the  six  months  patient  was  under  observation, 
though  the  redness  was  subsiding  when  the  hist  examination 
was  made. 

No.  42  was  a  good  example  of  the  process  in  question :  the 
hypenemia  distinctly  increased  during  the  eight  months  the 
patient  was  under  examination,  and  the  edges  of  the  discs  were 
seen  to  become  very  misty  and  at  length  dilhcult  to  distinguish  ; 
the  patient  died  two  months  after  the  last  examination,  of 
pneumonia,  and  a  microscopical  examination  of  th(^  optic 
nerves  and  discs  was  made.  It  was  foimd  that  the  inner  sheath 
of  the  nerve  was  scarcely  at  all  thickened ;  but  the  trabecula) 
were  everywhere  enlarged — in  some  parts  very  greatly  so — the 
contained  nuclei  being  very  distinct;  the  neuroglia  corpuscles 
were  much  hypertrophied,  and  their  processes  so  numerous 
and  distinct,  that  in  many  of  the  nerve  bundles  a  distinct  net- 
work of  them  could  be  traced  with  great  facility;  they 
appeared  also  to  be  increased  in  number.  There  was  an 
absence  of  small  cell  inliltratitm  in  \\\o  nerve,  but  there 
appeared  to  be  a  little  in  the  course  of  the  libres  on  the 
disc.  The  nerve  tubules  everywhere  a])peanMl  quit(>  Ix'althy. 
(Plate  II.  Fig.  <;.) 

^Ve  wish  particularly  to  refer  to  No.  !.">.  which  we  think 
verv  interesting  an<l  important.  This  case  was  under  obser- 
vation 20.^  m(»nlhs,  and   the   process   was  watched  through  all 
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its  stages,  from  commencing  liypersemia,  to  distinct  atrophy. 
On  the  first  examination,  there  was  a  suspicion  of  abnormal 
redness  of  the  discs  ;  on  the  second  (two  months  hiter)  distinct 
evidence  of  slight  neuritis  was  found  ;  this  remained  stationary 
for  about  a  month,  and  indeed  underwent  very  little  change 
for  another  six  months,  though  the  redness  seemed  to  be  very 
slowly  subsiding ;  at  the  end  of  13^  months  from  the  first 
examination,  the  right  disc  had  become  distinctly  paler 
though  the  left  continued  red,  whilst  in  another  three 
months  there  was  a  still  further  diminution  of  colour  in  each 
disc  ;  in  another  four  months  (20^  months  from  first  examina- 
tion) the  right  disc  had  become  distinctly  atrophic,  whilst  the 
left  still  retained  colour,  though  this  was  fast  subsiding. 

We  thus  had  here  an  opportunity  of  watching  through  its 
whole  course  a  process  which  more  often  comes  under 
observation  at  isolated  stages,  and  though  the  inference  that 
the  process  described  occurred  might  have  been  legitimately 
drawn  from  the  observance  of  the  discs,  at  these  isolated  stages, 
the  case  just  quoted  furnishes  an  exemplification  of  this,  as 
complete  as  could  be  desired.  We  should  bo  disposed  to 
style  the  process  a  slight  neuritis,^  running  a  very  chronic 
course.  A  microscopical  examination  of  the  optic  nerves  was 
made  in  this  case.  The  internal  sheath  of  the  nerves  was 
moderately,  but  not  greatly  thickened ;  the  trabecuhe  wore 
generally  thickened,  in  some  places  very  greatly  so,  and 
presented  for  the  most  part  a  translucent,  imperfectly  fibril- 
lated  appearance  ;  in  the  centre  of  the  thickest  parts,  enlarged 
arteries  could  in  most  cases  be  distinguished;  the  neuroglia 
corpuscles  were  increased  in  number,  and  to  a  certain  extent 
in  size,  but  tliore  was  no  distinct  small  cell  infiltration;  in  a 
few  j)arts,  what  witli  tin?  thickening  of  the  nenri>glia  and  the 
great  devi;lopinent  of  the  trabecuhe,  the  nerve  bundli'S 
appeariid  ahnost  olditc-rated,  and  in  some  of  tiie  sections  a 
distinct  band  of  fibrous  tissue  ran  from  the  periphery  inwards, 
in  which  but  slight  evidence  of  nerve  hundles  couhl  be  found  ; 
the  fibrous  thielvening  was  thus  much  nnu'e  advaiu-ed  in  some 
pulls  Ihaii  ill  olhcrs.      The  iier\c  bundles  a|tpiiired  e\er\  where 

'   'I'IiIh  loriii  IH  |iorliii|iri  iiuL  IVoti  tVuni  oliicotinii,  l>tit  llio  iiiikv.xi  a|>|K'iu'a  l>i  Ik'  a 
I'lii'Diiic,  iiitoinlitial  iiilliiiiiiiialioii,  -u  ciiiliiK^iK,  in  t'lu't. 
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to  Lave  uiiJorgouu  dcgeneratiun,  their  jiositiuii  beinjj;  uccupied 
by  granular-looking  masses,  in  which  normal  nerve  tubules 
could  not  be  distinguished.  The  nerves  as  a  whole  were  much 
diminished  in  size.    (Plato  I.,  Figs.  2  and  3.) 

It  seems  worthy  of  note  that  in  two  (Nos.  3  and  13)  of  these 
five  cases  in  which  evidence  of  slight  neuritis  was  found,  well- 
marked  pachymeningitis  of  the  cerebral  dura  mater  extending 
quite  down  to  base  was  disclosed  at  the  autojisy  ;  in  two  other 
cases  however  (Nos.  21  and  42)  this  condition  did  not  exist ; 
whilst  in  tlie  other  case  (No.  3i),  no  opportunity  was  aflbrded 
of  ascertaining  this  point. 

But  whilst  atroi)hy  of  the  discs  may  thus  succeed  a  process 
whieli  can  only  be  described  as  a  slight  chronic  interstitial 
neuritis,  we  have  also  evidence  that  it  may  inde[)endeutly  occur  ; 
but  we  must  first  notice  a  condition  of  amemia  of  the  discs  of 
which  Nos.  IS  and  38  are  examples.  No.  IS  was  under  observa- 
tion for  eight  months  ;  the  pallor  of  the  discs  came  on  under 
observation,  and  was  so  great  as  to  suggest  atrophy  ;  nevertheless 
tliis  patient's  acuteness  of  vision  was  perfect.  We  have  before 
given  it  as  our  opinion,  that  if  a  patient  can  read  J  1  and  H|}  he 
has  not  as  yet  got  atrophy,  whatever  he  may  be  going  to  have. 
In  the  case  bcifore  us,  the  pallor  showed  a  tendency  to 
dimiuisli  rather  than  to  increase  ;  we  wore  not  able  to  trace 
its  subsequent  progress  owing  to  the  patient's  removal  from 
the  asylum,  and  hence,  although  the  case  may  not  improbably 
have  ended  as  one  of  atrophy,  we  have  no  proof  that  it  <lid  so. 
No.  38  was  another  case  in  i)oint,  though  here  we  had  no 
opportunity  of  comparing  the  appearances  presented  by  the 
discs  witli  a  previously  normal  state. 

We  have  marked  as  distinct  cases  of  atrophy,  Nos.  28,  44, 
45,  53,  and  59. 

In  No.  45  the  a])pearance  of  the  riglit  disc  was  strongly 
suggestive  of  commenciug  atrophy.  This  patient  had  the 
clinical  signs  of  sclerosis  of  lateral  columns  of  cord. 

The  (»ther  four  cases  were  well-marked  examples,  and  two 
of  the  patients  (Nos.  28  and  5U)  were  ([uite  blind.  No.  28 
was  a  very  interesting  case.  The  patient  ap{)arently  com- 
])letely  recovered  from  the  first  stage  of  the  disease  (as  to  the 
diii'Miosis  of  which  there  was  at   this  time  a  little  doubt),  and 
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was  discharged  from  the  asylum  ;  it  happened  that  an  ophthal- 
moscopic examination  had  been  made,  and  nothing  abnormal 
detected  ;  nine  and  a-half  months  after  the  patient's  discharge 
(about  14  months  after  the  ophthalmoscopic  examination)  she 
was  brought  to  the  asylum  by  her  husband,  with  the  complaint 
that  her  eyesight  was  very  bad,  and  had  been  failing  since 
about  a  few  weeks  after  her  return  home;  both  optic  discs 
were  then  in  an  advanced  condition  of  grey  atrophy,  and 
patient  was  nearly  blind ;  her  mental  faculties  were  also 
clearly  failing — she  was  in  fact  becoming  demented.  She 
was  re-admitted  into  the  asylum  about  4  months  subsequently, 
when  the  appearances  presented  by  the  optic  discs  were 
substantially  the  same,  as  they  were  also  noted  to  be  at  the 
last  examination,  when  patient  was  well  advanced  in  the  third 
stage  of  the  disease. 

A  microscopical  examination  of  the  optic  nerves  and  discs 
was  made.  It  was  found  that  the  internal  sheath  of  the  nerve 
was  very  greatly  thickened ;  the  trabeculae  were  also  de- 
cidedly thickened  and  approximated  to  each  other,  forming 
in  many  places  wavy  bundles  of  fibrous  tissue,  the  nuclear 
elements  in  these  bundles  being  in  many  places  very 
prominent.  The  neuroglia  corpuscles  were  increased  in 
number  apparently,  but  not  notably  in  size,  whilst  there  was 
a  general  infiltration  throughout  the  nerve  bundles  of  small 
cells.  The  nerve  bundles  were  much  obscured  by  the 
thickened  trabecular,  and  nuclear  elements,  and  had  clearly 
undergone  considerable  wasting,  but  could  in  most  places  bo 
distinguished  by  careful  examination.  The  nerve  as  a  whole 
was  much  diminished  in  size.  The  transverse  section  above 
described,  from  this  case,  presented  considerable  difl'ereuce  as 
coniiiared  with  tliat  from  No.  13  ;  tlie  chief  points  of  contrast 
brjjig  that  lli(!  internal  sheath  was  more  thickened,  and  the 
trabeculai  somewhat  less  so  in  tin-  |iicsfnt  case  than  in  No.  13; 
the  n»;rve  Inindh'S  appruretl  also  less  ch'generated  in  the 
forni(U'  than  in  tlio  hitter,  though  possibly  post-nu>rti'ui 
changes  may  havi»  bettn  a  lui'lt)r  in  this  ;  ihe  nnchar  i«h'ment.s 
throughout  the  section  were  also  mm-h  inon«  nnnieious  in  tho 
cast^  hist  ih-scrihed  than  in  No.  13.  (Plate  11.  Figs.  I  and  .">.) 
In  No.   II  the   atrophy,  though    not  so  extreiiu-.  was  yet  far 
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advano<(l.  This  ease  had  the  clinical  signs  of  locomotor  ataxy  ; 
and  after  death  grey  degeneration  of  the  posterior  columns  of 
the  cord  was  found  throughout  the  greater  portion  of  their 
length. 

No.  53  is  still  under  observation ;  the  first  examination  was 
made  when  patient  was  yet  in  the  first  stage  of  the  disease, 
and  well-marked  atrophy  was  noted  then,  without  any  trace  of 
hyperemia ;  the  atrophic  condition  appears  to  have  been 
steadily  advancing. 

No.  59  is  also  still  in  the  asylum  ;  he  is  quite  blind,  and 
complete  atrophy  of  his  discs  was  found  when  he  wtis  first 
examined  ;  the  patient  was  however  at  that  time  well  ad- 
vanced in  the  second  stage  of  the  disease,  and  the  appearances 
of  the  discs  were  quite  consistent  with  the  former  presence  of 
neuritis ;  in  fact  they  rather  suggested  such  an  origin. 

This  patient  has  well-marked  signs  of  sclerosis  of  lateral 
columns  of  cord. 

As  regards  the  question  of  a  relation  between  spinal 
symptoms  and  optic  nerve  atrophy  in  General  Paralysis,  our 
cases  furnish  both  positive  and  negative  information.  Of  the 
five  cases  of  optic  nerve  atrophy  which  we  have  described,  one 
(No.  44)  had  posterior  sclerosis,  and  two  others  (Nos.  45  and  59) 
signs  of  lateral  sclerosis.  In  No.  28,  on  the  other  hand,  than 
which  no  case  could  have  been  more  typical,  not  only  were 
spinal  symptoms  absent  during  life,  but  from  a  careful  micro- 
scopical examination  of  the  cord,  we  are  able  to  declare  that 
it  was  perfectly  healthy,  sections  taken  from  the  cervical, 
dorsal,  and  lumbar  regions,  presenting  perfectly  normal 
characters.  In  No.  53,  the  knee  j(  r'.vs  are  normal,  and  there 
is  no  ankle-clonus.  On  the  other  hand.  No.  GG  has  signs  of 
lateral  sclerosis,  while  the  discs  are  described  as  normal. 

We  think  that  in  at  least  three  of  these  cases,  Nos.  28,  44, 
and  53,  the  atrophy  was  primary,  that  is,  wiis  not  preceded  by 
any  prior  stage  of  hyper.'cmia  at  the  disc,  but  the  patients  not 
having  been  umler  close  observation  previously,  it  is  doubtless 
impossible  to  ailirm  this  absolutely.  It  may,  however,  be 
remembered  that  in  No.  28  a  previous  examination  had  been 
made,  though  suilicient  time  had  probably  elapsed  between 
this  examination  and  the  second,  for  a  neuritis  to  have  set  in 
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and  run  its  course.  In  Xo.  53  again  the  discs  were  distinctly 
atrophic  whilst  the  patient  was  yet  in  the  first  stage  of  the 
disease ;  in  connection  with  which  point  it  is  not  unimportant 
to  observe,  that  those  cases  of  slight  neuritis  which  have  come 
under  our  notice  have  run  a  very  chronic  course,  remaining 
for  months  practically  unchanged. 

We  ground  our  opinion,  however,  quite  as  much  on  the 
appearances  presented  by  the  discs  at  the  time  of  examination, 
which  were  such  as  strongly  to  suggest  that  the  changes  were 
primary.  The  atrophy  then  would  in  all  probability  be  due 
to  destruction  of  nerve  fibres  by  a  chronic  inflammatory 
process  (similar  to  that  we  have  noted  at  the  discs  in  other 
cases)  occurring  higher  up — in  the  intracranial  course  of  the 
optic  nerves — in  the  optic  tracts — or  even  at  the  nuclei  of 
origin ;  the  nerve  tubules  below  the  seat  of  disease  subsequently 
wasting. 

In  connection  with  this  point  it  may  be  stated  that  in 
No.  28  the  corpora  genie ulata  had  altogether  disappeared,  the 
corpora  quadrigemina  appearing  normal  to  the  naked  eye. 

The  cases  we  have  marked  as  doubtful  are  Xos.  1,  2,  22,  89, 
43,  48,  51,  and  60.  We  think  it  very  possible  that  some  at 
least  of  these  cases  were  abnormal ;  in  Nos.  39  and  60,  for 
instance,  the  redness  noted  may  not  improbably  have  been  the 
commencing  hypercemia  of  the  neuritis  previously  described  ; 
whilst,  on  the  other  hand,  in  No.  43  the  pallor  may  have  been 
that  of  commencing  atro})hy ;  the  changes  being  however  so 
slight,  we  have  preferred  not  to  pronounce  positively  upon 
them.  We  may  mention,  however,  that  in  No.  1  the  blurring 
of  the  inner  edges  of  the  discs  was  jtrubably  a  i>h)sii)l(igicul 
condition,  that  was  at  least  the  impression  conveyed  by  the 
ai)p<'urun('(;  of  the  discs,  which  were  perfectly  normal  in  all 
other  res[)ects,  and  the  cunditinn  in  (|Uestii>n  has  rcnuiiinil 
absolutely  unchanged  for  2]  years. 

It  is  unnecessary  to  coninieijt  ujum  the  remaining  ease.s 
which  we  have  j)r<)noniiee(l  to  be  normal,  except  in  the  ousi'  oi' 
those,  six  in  number,  in  uiiieh  a  mieroseopical  exaniiiiatioii  i>f 
tiie  o[»ti(!  nerves,'  &c..,  was  iiiach'  alter  »h'ath. 

No.  12.     The  last  (»phthalnioscopi»*  oxauiinatiou  was   nia<h> 

'  Hc'ctioiiH  ill  all  oiibtB  tukcii  i-IimjO  l>oiiiiui  tlio  tyi-lmll 
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2^  months  before  death,  the  piitimt  being  at  the  termination 
of  the  second  stage  of  the  disease,  which  had  lasted  about  six 
years. 

The  nerve  tubules  were  healthy ;  the  trabccuhe  wore  not 
thickened,  but  the  nuclei  in  them  were  unusually  distinct,  and 
tliere  was  a  very  slight  increase  in  the  number  of  neuroglia 
corpuscles. 

No.  23.  The  last  ophthalmoscopic  examination  was  made 
three  weeks  before  death,  the  patient  being  in  the  third  stage 
of  the  disease,  which  had  lasted  upwards  of  3^  years. 

The  optic  nerves  were  perfectly  healthy.     (Plate  I.  Fig  1.) 
No.  24.  Examination  made  two  months  before  death,  patient 
being  in  the  third  stage  of  the  disease. 
Optic  nerves  normal. 

No.  27.  Examination  made  a  few  hours  before  death,  the 
patient  being  accidentally  suffocated  by  food  getting  into  his 
larynx,  whilst  yet  in  the  second  stage  of  the  disease. 

There  was  found  a  slight  increase  in  the  number  of  neuroglia 
C()ri)uscles,  with  perhaps  slight  thickening  of  the  septa  here 
and  there,  but  the  nerves  were  otherwise  normal. 
No.  33.  Examination  one  week  before  death. 
Nerves  for  the  most  part  quite  normal,  but  in  one  or  two 
places  the  trabccuhe  appeared  a  trifle  thick,  and  here  also 
there  was  some  slight  increase  in  the  number  of  neuroglia 
corjuiscles. 

No.  40.  Examination  made  3^  months  before  death. 
Nerves    for  the    most    part   perfectly   normal,   but   septa 
perhaps  a  trifle  thick  in  one  or  two  places. 

It  will  thus  be  seen  that  in  some  of  the  clinically  normal 
cases  there  was  found  after  death  a  tendency  to  increase  on 
the  part  of  the  fibroiis  elements  of  the  nerve,  manifested  by 
slight  thickening  of  the  septa,  and  slight  increase  in  the 
number  of  the  neuroglia  corpuscles  ;  the  changes  in  question 
however  were  in  all  cases  quite  trivial. 

By  a  i)erusal  of  the  microscopical  reports,  particularly  of 
course  tho.se  of  the  abn<»rmal  cases,  it  will  be  seen  that  the 
pathological  })rocess  is  essentially  one  of  increase  in  the 
fibrous  elements  of  the  nerve,  at  the  expense  of  the  nerve 
tubules;  in  cases  Nos.    3    and    42,    where    the    process  was 
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examined  in  its  early  stages,  a  luxuriant  overgrowth  of  the 
neuroglia  elements  was  found,  with  thickening  of  the  fibrous 
tissue  framework,  the  nerve  tubules  being  as  yet  perfectly 
healthy,  whilst  No.  13  presented  us  with  a  late  condition  in 
which  the  nervous  elements  had  given  way  before  the  advance 
of  the  more  lowly  organised  ones.  Nor  is  it  uninstructive  to 
contrast  these  cases  with  those  clinically  normal  ones,  in  which 
trivial  changes  were  noted — changes  however  clearly  tending  in 
the  same  direction,  though  destined  to  remain  in  this  very 
incipient  stage  ;  the  changes  indeed  in  these  cases  would  very 
probably  have  remained  in  this  incipient  condition  however 
long  the  patients  had  lived,  though  some  might  perhaps  have 
advanced  had  sufficient  time  been  allowed  them. 

In  cases  of  primary  atrophy  such  as  No.  28,  the  pathological 
condition  reached  is  eventually  substantially  similar,  though 
here  perhaps  the  sequence  of  changes  may  possibly  be  re- 
versed at  the  distal  extremity  of  the  nerve. 

As  before  mentioned,  in  the  appended  table  details  are  given 
of  all  the  cases  examined.  We  do  not  think  that  there  is 
any  point  in  this,  which  calls  for  explanation,  that  has  not 
before  been  commented  on.  As  regards  the  refraction  it  will  be 
seen,  that  there  were  eight  cases  of  Hypermetropia  and  one  of 
Hypermetropic  Astigmatism ;  seven  of  Myopia,  and  two  of 
Myopic  Astigmatism;  whilst  the  remaining  48  were  either 
emmetropic,  or  the  state  of  the  refraction  has  not  bt'cu 
recorded,  in  which  latter  case,  the  patients  were  in  all  pruba- 
bility  emmetropic. 

Though  not  strictly  coming  under  the  head  of  conditions  of 
th(!  fundus  oculi,  we  have  added  a  column  fur  tlio  state  of  the 
pupils,  which  have  been  recorded  in  nearly  all  llu-  oases;  wo 
do  HO  in  ordiir  to  empliasiso  the  fact — not,  wo  think,  sullioioutly 
known  in  this  country — that  there  is  a  groat  toiidouoy  for  the 
pupils  in  general  paralysis  to  be  iuaotivo  to  light,  whilst  ro- 
taiiiiiig  thoir  normal  iiiovoiiioiit  with  aooonimodati»)ii — that  is, 
to  a[)proaoh  the  Argyll-Uoitortson  |iii|iil,  so  oomiiion  in  looo- 
niotor  ataxy.  There  is,  hi>wevor,  iis  will  Ih«  soon,  ninoh  Nana- 
tion  in  this  rospoot.^ 

'  Kor  u  paiMr  (Ml  tliii  ciiiKlilioii  of  llm  i>ii|ii1n,  \i' ,  in  "  ( J.  in  r,il  l'iiii»l.v.-')\"  Ai' , 
Bii!  Ikwuu  I-owIm,  ill  vol.  iii,  of  <)[ilillmliiiu|iiyioul  Si'oicty's 'riaiiaiu-lioiitt. 
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Mania. — Taking  all  varieties  of  inaiiia  together,  \vc  have 
examined  82  cases:  <I  of  these  cases  were  examined  twice, 
and  I  three  times,  making  a  total  of  90  separate  examinations. 
Fifteen  of  these  cases  were  males,  and  07,  females  ;  the  average 
age  of  the  patients  was  37  "81  years. 

Of  these  82  cases,  in  70  (85* 30  percent.)  the  optic  discs 
and  main  retinal  vessels  were  perfectly  normal,  whilst  in  12 
(14' 63  per  cent.)  the  condition  of  these  parts  was  either 
abnormal  or  donbtful ;  that  is,  in  these  latter  (donbtful)  cases, 
the  changes  were  so  slight  that  no  decided  oj)iuion  as  to  their 
abnormality  could  be  formed. 

Taking  the  cases  more  in  detail,  we  find  that  out  of  34 
described  as  "acute,"  30  ^cre  normal,  and  4  abnormal,  or 
doubtful ;  out  of  7  cases  of  "  puerperal  "  mania,  2  were  normal, 
and  5  abnormal  or  doubtful ;  w  hilst  out  of  26  cases  of  chronic 
mania,  only  2  were  described  as  abnormal  or  doubtful,  and  out 
of  the  15  cases  of  the  delusional  form  of  mania  only  one,  all 
the  others  being  perfectly  normal. 

We  append  a  table  showing  the  condition  of  the  optic  discs, 
&c. ;  in  these  12  abnormal  or  doubtful  cases,  upon  which  a  few 
remarks  may  be  made.  (1)  The  changes  are  exceedingly 
trivial  or  inconsequential. 

In  No.  1,  the  discs  were  almost  certainly  normal ;  in  No.  3, 
an  old  syphilitic  choroiditis  accounted  for  the  majority  of  the 
changes  noted  ;  in  No.  5,  the  only  abnormality  was  that  the 
veins  were  too  full,  but  as  in  a  subsequent  examination  this 
undue  fulness  had  subsided,  we  have  thought  it  advisable  to 
include  the  case ;  in  No.  10,  the  high  degree  of  myopia  was 
responsible  for  almost  all  the  changes  noted,  though  the  appear- 
ance of  atrophy  in  the  right  disc  may  have  been  independent. 
Wf  have  preferred  to  give  these  cases  in  full,  iu  onlrr  that  the 
reader  may  form  his  own  conclusions  U[)()n  theni,  but  \\e  are 
<lecidedly  of  opinion  that  some  at  least  of  the  cat-es  are  normal. 

2.  It  is,  piirhaps,  worthy  of  note  that  alinost  all  the  changes 
noted,  such  as  they  are,  are  in  the  direction  of  abnormal  red- 
ness of  the  disc  ;  but  in  this  connection  we  must  not  lose 
sight  of  the  fact,  that  it  is  often  as  difficult  to  lell  where  the 
j)hysiologieal  limit  of  tint  ends  and  the  pathological  begins,  in 
the  case  of  redness  as  in  that  of  pallor. 
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3.  The  table  brings  out  clearly  the  numerical  preponderance 
of  changes  in  the  acute  cases  over  the  chronic. 

Some  further  remarks  are  requisite  with  reference  mainly  to 
some  of  the  normal  cases.  One  of  the  cases  was  examined 
twice  in  the  course  of  the  acute  attack,  and  another  three 
times,  but  the  discs  presented  precisely  the  same  appearances 
at  each  examination. 

We  were  able  to  secure  a  good  view  of  the  discs  in  3  cases 
during  an  acute  maniacal  ijaroxysm  ;  in  one  of  these  cases  the 
discs  were  thought  to  be  too  red,  and  this  case  is  included 
under  the  abnormal  ones  in  the  table  (No.  9)  ;  in  the  2  other 
cases  the  discs  were  noted  to  be  perfectly  normal ;  in  one  of 
these,  however,  it  was  only  possible  to  make  an  indirect  ex- 
amination, whilst  in  the  other  the  left  disc  only  was  examined, 
but  a  thoroughly  good  view  of  it  was  obtained  by  the  direct 
method. 

We  have  examined  3  cases  shortly  (1  to  3  or  4  days)  after 
the  subsidence  of  a  maniacal  paroxysm ;  in  these  the  discs 
presented  perfectly  normal  characters,  no  abnormal  redness  or 
pink  suffusion  being  noted. 

In  4  cases  the  condition  of  the  discs  was  noted  in  the  same 
patient,  during  the  maniacal  attack,  and  after  convalescence ; 
in  one  of  tliese,  which  is  included  in  the  table  of  abnormal 
cases  (No.  5),  an  undue  fulness  of  veins  was  noted  during  the 
attack,  which  was  not  present  when  the  patient  was  convales- 
cent ;  in  the  3  other  cases  the  discs  presented  precisely  the 
same  appearances  at  each  examination. 

In  a  few  of  the  70  cases  in  which  the  optic  discs  and  vessels 
were  normal,  some  changes  in  the  clutrdid  were  found.  In 
one  of  tliese  there  was  evidence  of  ohl  choroiditis ;  in  owv, 
largo  posterior  stapliyloniata,  and  in  two  others,  siiiiill  imcs, 
due  to  the  presence  of  myopia;  \\hilst  in  tuic  uthiT  small 
crescents  were  notod  without  any  myopi;!  ;  in  another  cast^ 
again  there  was  sliglit  clioroidal  atropliy  all  round  the  disf.>. 
and  ill  3  others  a  little  pigmentary  disturbance  of  the  choroid 
around  or  on  one  side. 

In  one  case  there  was  a  deta(dinieiit  ol"  I  he  letinu  in  tlu> 
riglit  eye.  AVe  iiave  thought  it  \\»  II  jii»l  lo  mention  tliese 
jioints,  bill  coiisidei'  lliey  liavt'  no  beming  u|ion   llie  subject  ol 
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our  paper,  lor  though  wc  have  inchided  one  or  two  sucli  in  our 
table  of  abnormal  cases,  this  has  been  simply  because  the 
chau<^cs  in  the  choroid  were  here  associated  with  others  in 
the  discs,  wliich  latter  were  possibly  independent  of  the 
former. 

Melinicliolia. — In  all,  49  melancholiacs  have  been  examined, 
8  of  these  were  males,  and  41  females.  The  average  age  of 
the  patients  was  38  "93  years.  In  40  of  these  cases  (81*63 
per  cent.)  the  optic  discs  and  main  vessels  were  absolutely 
normal,  whilst  in  the  remaining  9  cases  (18"o0  per  cent.) 
slight  changes  were  found.  j\Iore  in  detail ;  out  of  7  cases  of 
active  recent  melancholia,  5  were  normal,  and  2  abnormal  or 
doubtful;  out  of  32  cases  of  the  passive  recent  form,  27  were 
normal,  and  5  abnormal  or  doubtful ;  whilst  out  of  10  cases  of 
the  passive  variety  which  had  become  chronic,  only  2  were  in 
the  latter  category. 

We  consider  that  some  of  the  changes  noted  are  of  very 
doubtful  abnormality,  but  we  have  preferred  (jis  in  the  case 
of  mania)  to  give  the  cases  in  detail,  in  order  that  any  one 
may  bo  able  to  form  his  own  opinions  on  the  subject. 

We  may,  however,  remark  concerning  some  of  the  cases  in 
the  table,  that  No.  2  was  very  probably  quite  normal ;  in 
No.  4,  the  only  abnormality  noted  was  that  the  vessels  were 
rather  small ;  in  No.  3,  the  appearances  of  atrophy  were  most 
probably  due  to  the  patient's  alcoholic  excesses,  which  were 
almost  certainly  responsible  for  her  insanity;  whilst  in  No.  6, 
the  changes  noted  were  due  to  the  presence  of  chronic  Bright's 
disease. 

AVo  may  just  add,  tliat  in  the  40  normal  cases  there  were  2 
in  whicli  choroidal  atrophy  was  present  round  the  discs,  in  one 
of  which  it  took  the  form  of  a  small  crescent ;  in  2  other  cases 
tliore  were  pigmentary  deposits  round  the  discs  ;  whilst  in  yet 
2  others  a  few  small  white  spots  were  noted  in  the  retina,  due 
in  one  of  the?e  cases  to  chronic  Bright's  disease. 

MtntdJ  ftiipor. — Two  cases  of  mental  stujuir  were  examined, 
botli  during  the  attack  and  after  eonvMhscence ;  the  condition 
of  tlic  discs  is  given  in  full  in  Tid>h'  I\'. ;  it  would  seem  from 
the  descriptions  tliat  the  discs  were  periiaps  slightly  more  pale 
duriu'T'   the  condition   (»f  stu])or   than  when  the  patients  were 
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convalescent,  but  the  difference  was  so  slight  that  we  think  it 
would  not  be  safe  to  draw  any  conclusions. 

Dementia. — We  have  examined  in  all  61  cases  of  dementia, 
7  of  these  were  males,  and  o-l  females  ;  the  average  age  of  the 
patients  was  46-80  years.  Of  these  61  cases,  in  46  (75  "40 
per  cent.)  the  optic  discs,  &c.,  were  perfectly  normal ;  whilst 
in  the  remaining  15  (24 '59  per  cent.)  these  parts  presented 
some  degree — either  slight  or  considerable — of  departure  from 
the  normal,  the  changes  in  some  cases  being  so  slight  that  no 
decided  opinion  as  to  their  abnormality  could  be  formed. 

Examining  the  cases  more  in  detail  we  find  that  out  of 
41  cases  of  dementia,  secondary  to  mania,  33  were  normal, 
and  8  were  abnormal  or  doubtful;  whilst  out  of  8  cases  of 
primary  dementia,  5  were  in  the  former,  and  3  in  the  latter 
category ;  of  organic  dementia  again,  out  of  8  cases,  6  were 
normal,  and  2  abnormal  or  doubtful ;  only  4  cases  of  senile 
dementia  were  examined,  2  of  which  were  normal,  and  2  the 
reverse. 

As  in  previous  cases,  we  append  a  table  giving  in  detail 
the  conditions  noted  in  the  15  abnormal  or  doubtful  cases. 

It  will  be  observed  that  in  the  majority  of  the  cases  given 
in  the  table,  the  changes  were  in  the  direction  of  abnormal 
redness;  but  the  same  remark  applies  here  that  we  made  in 
the  case  of  mania,  as  to  the  difficulty  there  often  is  in  defining 
the  physiological  limit  of  colour,  and  probably  some  of  the 
cases  included  in  the  table  were  normal.  In  Nos.  7  and  12, 
tlio  changes  described  were  doubtless  altogether  due  to  tlu- 
liriglit's  disease  from  which  the  patients  suHered. 

In  3  of  the  46  normal  cases,  eonsiderabhi  posterior  stapliy- 
lomata  were  present,  due  to  myopia;  whilst  in  one  otlier  then* 
was  a  small  (tresccMit  without  any  abuoniiality  of  rofraetit'ii 
being  detected.  In  anotlier  casc^  there  was  an  irregular  patch 
of  choroidilis  round  each  disc,  whilst  in  3  otiiers  there  was 
mort!  or  less  pigmentary  distuihauct-  (if  the  chomid  in  this 
situation. 

Miyilcp^y. — Of  insanity  associaled  wiili  e|>ih'[isv  we  hav(> 
exaniintsd  IS  cases  ;  8  of  these  were  inah'S, and  10  leniuh-s;  tiie 
average  age  (»l"  tiie  patients  was  3;»-2(>  yeaii. 

Taking  all  ihe  IS  cases  log«'thci,  in  II  (S.')-  II  p.  r  cent."*  th»» 
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optic  discs  and  main  retinal  vessels  were  perfectly  normal  ; 
whilst  in  7  (14 "58  per  cent.)  these  parts  were  either  abnormal 
or  doubtful. 

Of  epilepsy  associated  with  imbecility  20  cases  were 
examined,  15  of  which  were  normal,  and  5  abnormal  or 
doubtful.  Of  epilepsy,  with  slij^jht  impairment  of  the  mental 
faculties,  20  cases  were  examined,  only  one  of  which  showed 
any  departure  from  the  normal,  and  that  very  slight;  whilst 
of  the  cases  of  epilepsy  combined  with  considerable  dementia, 
only  one  case  out  of  8  showed  any  tendency  to  abnormality, 
and  here  again  the  change  was  very  trivial.  As  in  other  cases 
we  append  a  table,  showing  the  condition  of  the  optic  discs  in 
the  7  abnormal  (or  doubtful)  cases,  from  which  it  will  be  seen 
that  the  changes,  such  as  they  are,  are  very  slight,  and  are 
chiefly  in  the  direction  of  abnormal  (or  doubtfully  abnormal) 
redness.  Choroidal  disturbances  were  noted  in  5  of  the  41 
normal  cases ;  2  of  these  were  merely  myopic  crescents ;  in 
one  there  was  a  zone  of  choroidal  atrophy  round  the  discs, 
and  in  one  other  some  slight  progressive  choroiditis  in  the 
same  situation,  associated  with  chronic  Bright's  disease;  while 
in  yet  another  case  there  was  slight  pigmentary  disturbance 
of  the  choroid  around  the  discs. 

It  is  perhaps  worth  a  note,  that  out  of  the  48  cases  no  fewer 
than  20  presented  errors  of  refraction;  of  these  12  were 
hypermetropic,  and  2  had  hypermetropic  astigmatism  ;  2  were 
myopic,  and  the  other  4  had  myopic  astigmatism. 

A  few  ol)scrvations  were  matle  with  reference  to  the  condition 
of  the  discs  and  retinal  circulation  before  and  after  the 
occurrence  of  fits. 

In  one  case  a  fit  came  on  whilst  the  disc  was  under  observa- 
tion, but  it  was  unfortunately  impossible  to  keep  this  in  view 
during  the  progress  of  the  attack  ;  immediately  afterwards, 
however,  the  disc  was  thought  to  present  a  distinctly  pink 
tinge,  as  compared  with  its  condition  just  prior  to  the  attack, 
when  it  was  very  pale. 

One  case  was  examined  some  hours  after  a  series  of  35  fits, 
but  no  abnornudity  was  detected.  In  another  case,  a  good 
view  was  obtained  by  the  direct  method  immediately  after  a 
lit,  wlii<-li  was  one  of  a  series  of  status  epileptiens,  comprising 
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something  like  60  ;  the  disc  was-  normal,  of  a  red  tint,  with 
well-defined  edges ;  the  veins  were  fnll,  but  could  not  he 
described  as  abnormally  distended  ;  these  characters  remained 
constant  during  an  observation  of  about  20  minutes. 

We  may  mention  in  this  connection,  that  in  the  case  of  a 
general  paralytic  (No.  33  in  Table  1),  who  died  after  a  series 
of  convulsions,  a  view  of  the  left  disc  was  obtained  by  the 
indirect  method  just  as  a  severe  fit  was  passing  off;  the  veins 
then  appeared  distinctly  distended ;  a  good  view  was  subse- 
quently obtained  by  the  direct  method  and  maintained  for 
some  minutes ;  the  discs  and  vessels  then  appeared  normal, 
though  the  blood  in  one  of  the  main  veins  was  perhaps  a  little 
darker  than  usual. 

Imbecility. — Five  cases  of  imbecility  have  been  examined, 
not  complicated  with  epilepsy  ;  3  of  these  were  males,  and  2 
females  ;  the  average  age  of  the  patients  was  22-80  years. 

The  discs  were  perfectly  normal  in  every  case. 

Taking  again  the  whole  series  of  cases  examined,  one  or  two 
further  remarks  have  to  be  made. 

A  point  of  some  little  interest  which  forced  itself  upon  our 
attention,  was  the  number  of  cataracts  we  came  across ;  includ- 
ing all  cases  (slight  and  considerable)  of  opacities  and  strife 
in  the  lenses,  we  noted  that  43  out  of  the  313  cases  were  so 
affected — a  proportion  of  13*73  per  cent.  The  average  age  of 
the  patients  was  54*72  years.  We  are  not  acquainted  with 
any  statistics  bearing  on  this  subject,  but  we  should  think  tliat 
this  was  a  much  higher  percentage  than  occurs  in  the  popula- 
tion at  large  of  the  same  average  age.  If  this  supposition  be 
well  founded,  it  would  furnish  another  interesting  exemj)lificu- 
tion  of  the  general  impairment  of  nutrition,  so  common  in  the 
insane. 

We  think  it  just  wortli  mentioning,  that  out  of  the  813  cjuso.s 
\\{'  met  with  4  in  which  the  condition  known  as  '*(ipat|uc  ncrvt> 
fibres"  existed  in  conmction  with  tlic  disc;  tin-  extent  to 
which  this  occnrred  varied  consiilcraltly  in  the  1  cas«'s,  an<l 
was  in  none  ol"  tlicni  very  extensive;  the  conilition,  as  is 
well  known,  lias  no  |»;illiological  si;^Miilicance. 

It  is  also  iteiliaps  worth  a  note,  that  in  not  a  lew  cases  we 
met  wilh  lorluosit y  ol"  the  vessels,  this  condition  being  extreme 

vol,     VII  t> 
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in  the  person  of  one  man  suffering  from  the  delusional  form  of 
insanity.  We  mention  this  as  some  observers  appear  to  have 
attached  weight  to  the  eircnmstance ;  but  in  our  own  cases  we 
feel  confident  that  the  condition  was  purely  physiological,  our 
experience  furnishing  us  with  numerous  similar  cases,  in 
persons  other  than  lunatics,  in  which  it  was  not  legitimate  to 
invoke  a  pathological  origin. 

Only  two  cases  of  retinitis  pigmentosa  were  met  with,  and 
both  these  occurred  in  the  persons  of  female  General  Paralytics, 
and  have  already  been  referred  to  ;  in  one  case  the  changes 
were  confined  to  one  eye. 

It  would  be  foreign  to  the  purpose  of  this  communication  to 
examine  in  detail  all  the  previously  published  observations  on 
this  subject,  even  had  we  the  material  before  us  to  enable  us  to 
do  so.  In  Dr.  Gowers'  valuable  work  on  the  ophthalmoscope, 
references  are  given  to  some  of  the  Continental  publications 
on  the  subject,  and  the  striking  discrepancies  between  the 
observations  of  different  observers  is  commented  on.  We  will 
content  ourselves  therefore  with  some  remarks  on  the  observa- 
tions which  have  been  published  in  this  country. 

First  then,  as  regards  General  Paralysis. 

To  Dr.  Clifford  Allbutt  behmgs  the  credit  of  being  the  first 
— in  this  country  at  least — to  break  ground  on  the  subject, 
and  his  observations,  first  published  in  the  51st  volume  of  the 
3[odico-Chirurgical  Transactions,  are  now  to  be  found  incor- 
porated with  his  work  on  the  ophthalmoscope. 

Of  53  cases  of  General  Paralysis  examined,  Dr.  Allbutt 
only  found  5  that  were  healthy  ;  of  the  remaining  48  ho  found 
"  atrophy  of  the  optic  discs  in  its  various  stages  in  41  cases," 
and  7  cases  were  marked  as  doubtful;  and  the  conclusion 
drawn  was  "  that  atrophy  of  the  optic  nerves  takes  place 
in  almost  every  case  of  General  Paralysis." 

This  conclusion  is  not  in  accordance  with  the  results  of  our 
own  observations. 

On  going  carefully  through  the  cases  given  in  detail  in 
Dr.  Allbutt's  tables,  we  find  amongst  the  41  cases,  4,  in  whicli 
pure  hypenemia  was  ]ires(Mit,  without  t^ie  slightest  ai)pearanco 
of  atrnpliy  \\hilst  the  ciise  \\;is  under  observation  ;  in  II  others. 
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some  amount  of  atrophy  was  combined  with  the  appearances 
of  congestion,  or  these  latter  had  been  noted,  at  some  previous 
examination ;  the  remainder  must  therefore  be  intended  for 
cases  of  pure  atrophy.  After  a  careful  perusal  of  the  descrip- 
tions however,  we  are  unable  to  reconcile  some  of  these  with 
the  conclusions  drawn  from  them ;  at  the  least,  we  should  say 
that  some  of  them  were  of  very  doubtful  abnormality.  We 
note  also  that  three  cases  of  "  Amaurosis  "  are  given,  without 
any  mention  being  made  of  the  appearance  of  the  discs,  which 
we  therefore  presume  were  not  examined;  we  cannot,  how- 
ever, consider  that  to  include  these  cases  under  the  head  of 
"  atrophy "  is  altogether  satisfactory,  seeing  how  many  mis- 
leading factors  come  into  play  in  a  demented  General 
Paralytic,  in  the  third  stage  of  the  disease. 

We  may  also  mention  that  in  the  case  numbered  31  in  Dr. 
Allbutt's  tables,  the  atrophy  of  the  left  disc  is  at  least  as  likely 
to  have  been  due  to  the  syphilitic  choroiditis  with  which  it 
was  associated,  as  to  have  had  an  independent  origin.  Making 
every  allowance  for  doubtful  cases  however,  the  percentage 
of  abnormal  cases  in  Dr.  Allbutt's  tables  is  very  much  higher 
than  that  which  we  have  ourselves  experienced.  As  regards 
the  nature  of  the  lesion  however,  in  the  abnormal  cases,  we 
are  quite  in  harmony  with  Dr.  AUbutt,  the  changes  noted  by 
us  being  clearly  practically  identical  with  those  so  well 
•1  escribed  by  that  observer. 

In  Vol.  II.  of  the  West  liiding  Asylum  Reports  (1872),  will 
bo  found  a  paper  by  Mr.  Aldridge,  entitled  '*  Ophthalmoscopic 
Observations  in  General  Paralysis."  Mr.  Aldridge  exaniinod 
43  cases,  the  details  of  which  are  given  in  his  tables.  Though 
the  autlior  does  not  distinctly  state  tliat  all  his  cases  were 
abnoriiuil,  ho  leaves  it  to  bo  inferred  that  they  were  so;  for 
on  p.  225  of  the  work  referred  to,  ho  states  that  "only  two 
conditions  of  (Ik;  ojttic  nerve  were  observed,"  and  flu-n  goes  oii 
to  dcsciibe  llujse  conditions,  as  tlioso  of  neuritis  ami  atrophy  ; 
whilst  on  p.  227  he  distinctly  states  tliaf  atrophy  was  present 
in  grealer  or  less  (h-gree  in  all  the  t'eiiiale  patients  (l.'»  iu 
number)  that  he  examined. 

Here  again  we  nole  agreement  as  regards  the  nature  ol  the 
i'lianire  with   the    oiior  observations  of   Mr.    AllliutI   an<l  those 
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now  publislR'tl  by  ourselvos.  The  numerical  j)ro]i(irtion  of 
abnormalities,  hmvever,  detected  by  Mr.  Al(lriiln;o,  being  so 
greatly  in  excess  of  anything  we  have  observed,  we  cannot 
resist  the  suspicion  that  some  error  has  crept  in  to  vitiate  his 
conclusions;  nor  indeed  is  internal  evidence  of  this  wanting; 
for  on  p.  226  of  the  work  before  us,  we  read :  "  The  disease 
generally  ends  by  one  side  of  the  disc,  usually  the  inner, 
becoming  white  and  atrophic,  whilst  the  inflammatory  changes 
arc  still  in  progress  at  the  other.  In  some  cases  again 
another  course  seems  to  have  been  taJien,for  in  them  we  find  that 
the  disc  has  a  white  rim,  and  that  a  very  large  and  shallow 
excavation  of  an  extremely  pearly  white  tint  occupies  the  centre, 
the  remaining  portion  heing  said  to  he  of  a  greyish-pinh  tinge.*' 

The  italics  are  our  own,  and  we  emphasise  this  passage 
because  we  recognize  in  it  a  good  description  of  a  perfectly 
normal  disc,  with  well-marked  physiological  cup. 

We  cannot  indeed  resist  the  conclusion,  that  this  physiologi- 
cal cup  (which,  as  is  well  known,  varies  greatly  in  size)  has 
had  to  do  duty  for  atrophy  in  not  a  few  cases. 

Space  will  not  permit  of  a  critical  analysis  of  all  the  cases, 
but  we  may  mention  Nos.  25,  (in  which  "  atrophic  changes 
were  noticed,"  p.  228)  20,  27,  29,  and  82,  as  instances  in  point : 
thus,  of  No.  29  it  is  stated:  "Right  eye:  O.IX,  well  dcfiuod 
by  a  narrow  white  rim  of  medium  red  tint,  and  having  central 
bright  white  spot.  Left  eye  :  O.I).,  well-defined,  very  narrow 
white  rim,  it  also  has  a  small  central  white  spot,  the  rest  being 
of  a  medium  pink  glow." 

As  regards  the  main  vessels,  Mr.  Aldridge  leaves  it  to  be 
inferred  from  his  descripti»ms  that  in  not  a  single  case  were 
these  of  normal  calibre. 

On  the  subject  of  General  Paralysis,  Dr.  Gowers  says,^  "  Most 
of  the  cases  I  have  examined  in  various  stages  of  the  disease, 
presented  perfectly  normal  conditions.  In  one  case  only  was 
there  the  appearance  of  simple  congestion  of  the  disc." 

Nettleship  (quoted  by  Gowers)  has  recorded  "^  an  interesting 
case,  in  which  optic  nerve  atropliy  ]n*ocod(Ml  the  sym])toms  of 
Cieueral  I'aralysis. 

'  'Mctlioftl  C)|ilitluilinoBcojiy,'  2n<l  odiliini,  |>.  \1H. 
'  'Oj)!!!!!!!]!!!!!'  lli'.-iiilal  Uiiwrln,'  v<>l.  ix.,  p.  178. 


FUNDUS   OCULI   IN   INSANE    INDIVIDUALS.  197 

A  more  recent  observer,  Dr.  Lawford,  has  described  (Trans- 
actions of  Ophthalmological  Society,  vol.  iii.  p.  221),  7  cases 
of  optic  nerve  atrophy  in  General  Paralysis  ;  it  is  not,  however, 
stated  from  what  proportion  of  cases  these  results  were  obtained, 
but  only  that  3  of  the  number  were  found  in  an  examination 
of  22  cases  of  the  disease. 

It  is  interesting  to  note,  in  connection  with  the  question  of 
a  relation  between  optic  nerve  atrophy  and  spinal  symptoms  in 
General  Paralysis,  that  5  out  of  these  7  cases  had  spinal 
symptoms,  one  posterior  sclerotic,  and  4  lateral  sclerotic. 

As  regards  insanity  other  than  that  associated  with  General 
Paralysis,  the  most  important  observations  made  in  this 
country,  so  far  as  we  are  aware,  are  those  by  Dr.  Clifford 
Allbutt,  which  are  to  be  found  in  his  work  on  the  ophthalmo- 
scope. Speaking  broadly,  we  may  say  that  Dr.  Allbutt  found 
a  much  larger  proportion  of  changes  than  we  have  ourselves 
noted.  Space  will  not  permit  of  our  analysing  the  cases  in 
detail,  nor  indeed  is  it  necessary  to  do  this,  as  Mania  is  the 
only  form  of  insanity  with  which  an  attempt  has  been  made 
by  the  author  to  associate  a  definite  change  in  the  fundus 
oculi.  We  will  briefly  examine  the  main  conclusions  drawn 
in  this  case.  Dr.  Allbutt  states,  "  that  both  in  mania  depend- 
ing upon  organic  causes  and  in  functional  mania,  the  back  of 
the  eye  if  observed  within  a  few-  days  after  a  paroxysm,  presents 
a  vascular  suffusion  or  piukiness,  so  great  after  severe  par- 
oxysms as  to  obscure  the  discs."  We  regret  that  t»ur  attention 
was  not  forcibly  directed  to  this  statement  at  a  sullicieutly  early 
period  of  our  investigation  to  have  examined  it  with  the 
attention  it  deserves  ;  so  far,  however,  as  our  eases  go  they  do 
not  sup[»jrt  the  conclusion,  for  by  a  reference  to  what  we  have 
written  under  the  head  of  ^lania,  it  will  be  sei-n  that  we  havo 
examined  three  cases  with  reference  ti»  this  point,  iu  none  of 
which  was  any  abnormality  detected.  1  )r.  Alllaitt  further  states 
"that during  the  }>aroxysni,  on  the  ctnitrury,  the  disc  isanu-uiic, 
perha[)S  from  spasm  of  the  vessi'ls  ;  "  this  I'onclusion  is,  how - 
over,  founded  upon  one  (»bservation  only,  and  our  own  cases 
do  not  support  it,  lor  it  will  bo  rememberi'd  limt  we  I'xamini'd 
three  cases  during  an  acnlc  maniacal  paroxysm,  in  two  ot' which 
the  discs  were  ptrlcclly  normal,  whilst  iu  tlu'  third  the  changes 
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noted  were  iu  the  dirt'ction  ut"  abnormal  redness,  rather  tlian 
of  abnormal  pallor. 

In  Acntc  Dementia,  Mr.  Aldridge  fonnd  "a  state  of  retinal 
anajmia,"  ^  and  adds  "  the  optic  discs  are  pale."  In  most  of 
onr  own  cases  the  discs  were  normal ;  in  one  only  did  we  note 
"  tint  inclining  to  pale,  arteries  rather  small  ; "  whilst  in 
another  case  the  discs  were  "  very  red."  (See  Table  V.,  Xos.  9 
and  10.) 

In  Epilepsy  Mr.  Aldridge  states,"  as  the  result  of  an  examina- 
tion of  102  cases,  that"  in  a  great  majority  of  them  a  condition 
of  hypera^mia  of  the  retina  and  optic  discs  was  found."  As 
will  have  been  seen,  our  own  observations  gave  altogether 
different  results. 

Conclusions. — In  all  questions  dealing  with  the  condition  of 
the  fundus  oculi  in  insane  patients,  it  is  necessary  to  draw  a 
clear  line  of  distinction  between  the  disease  known  as  General 
Paralysis  of  the  Insane,  and  other  forms  of  insanity.  With 
this  proviso  we  venture  to  draw  the  following  conclusions : 

1.  Tliat  iu  Insanity  proper  (including  all  forms  other  than 
General  Paralysis)  changes  in  the  fundus  oculi  are  found  in  a 
small  minority  of  cases;  but  that  when  allowance  is  made  for 
changes  depending  upon  associated  constitutional  conditions, 
errors  of  refraction,  &c.,  the  number  of  cases  in  which  a  con- 
nection between  the  mental  (cerebral)  state,  and  the  accom- 
panying change  in  the  I'undus  oculi,  can  be  so  much  as  sus- 
pected, is  very  small. 

As  a  corollary  from  this  we  may  say, 

2.  That  in  Insanity  proper  no  connectii»n  can  be  traced 
between  the  condition  of  the  fundus  oculi  and  the  patient's 
mental  state. 

3.  That  in  the  majority  of  cases  of  "  General  Paralysis  of  thr 
Insane,"  the  fundus  oculi  presents  a  perfectly  healthy  appear- 
ance. 

4.  That  in  a  minority  of  cases  clear  and  i)rccise  lesions  arc 
found. 

'  '  <  jphthulinoscopic  Oliservatioiiw  in  Acute  Diniin tin,' Wist  Killing  Asyiuiii 
lUpoitH,  vol.  iv.  (1H71).  p.  '2dG. 

'  *Tho  Oi)htliaIiiio8C()|H)  ia  Moiital  jiml  Ci  nliral  I>iKnwc,'  W»st  lliiliiiL' 
A.Hyluni  K<  porlf,  vol.  i.,  p.  87. 
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5.  That  these  lesions  fall  into  two  main  classes,  the  one 
tending  in  the  direction  of  slight  neuritis,  the  other  in  that  of 
atrophy. 

6.  That  in  the  former  class  the  affection  declares  itself  as  a 
hypersemia  of  the  discs,  the  edges  being  softened  and  indis- 
tinct, so  that  in  some  cases  they  can  be  traced  with  difficulty 
or  not  at  all ;  and  that  these  conditions  tend — if  the  patient 
live  long  enough — to  be  replaced  by  atrophy,  so  that  at  length 
complete  disorganisation  of  the  nerve  may  take  place.  The 
changes  are  essentially  chronic  in  their  course. 

7.  That  though  atrophy  of  the  optic  nerves  may  thus  succeed 
to  a  slight  chronic  interstitial  neuritis,  it  is  also  not  un- 
frequently  primary  at  the  disc  ;  the  atrophy  may  be  complete, 
the  patient  becoming  quite  blind. 

8.  That  the  pathological  basis  underlying  the  appearances 
of  slight  neuritis,  may  be  broadly  characterised  as  a  tendency 
to  overgrowth  in  the  connective  elements  of  the  nerve ;  the 
trabeculae  not  only  getting  greatly  hypertrophied,  but  the 
neuroglia  corpuscles  also  becoming  very  large  and  numerous  ; 
these  parts  thus  grow  at  the  expense  of  the  nervous  elements, 
which  subsequently  atrophy. 

9.  Tliat  in  the  cases  of  primary  atrophy,  the  patliologioal 
appearances  eventually  reached,  though  somewhat  similar,  may 
possibly  take  place  in  the  reverse  order  at  the  disc ;  the  nerve 
fibres  being  the  first  to  dwindle,  and  the  fibrous  elements — 
trabeculoe  &c.,  subsequently  taking  on  increased  growth. 

10.  That  in  a  considerable  proportion  of  tlie  cases  in  which 
atropliy  of  the  optic  discs  is  met  with,  sjiinal  syniptums  are 
prominent  in  the  disease,  these  sym[)toms  pointing  in  tlio 
direction  of  posterior  or  lateral  sclerosis  of  the  cord  ;  but  that 
this  connection  is  by  no  means  invariabh'. 
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The  effects  of  alcoliol  on  the  nervous  system  manifest  them- 
selves in  various  ways,  chiefly  according  to  the  particuhir  part 
of  the  nervous  sphere  attacked. 

Whilst  in  many  forms  of  chronic  alcoholism  the  brain 
seems  to  be  the  chief  organ  to  suffer,  there  is  one  affection, 
alcoholic  paralysis  or  alcoholic  paraplegia,  in  which  cerebral 
symptoms  are  either  altogether  absent,  or  play  a  mere  sub- 
ordinate part,  while  most  of  the  symptoms  are  referable  to 
the  spinal  cord  or  to  the  peripheral  nerves.  The  sympto- 
matology of  this  affection  has  been  well  described  in  this 
country  by  Wilks  ( '  Diseases  of  the  Nervous  System '), 
Lockhart  Clarke  ( '  Lancet,'  1872),  lieginald  Thompson, 
('  Med.  Chir.  Trans.'  18GS),  and  more  recently  by  Glynn, 
('Liverpool  ]\[edico-Chir.  Journal '),  and  IJroadbent  ('Lancet,' 
Feb.  1(3,  1884).  On  the  Continent,  the  principal  workers  at 
this  subject  have  been  Leudet  ('  Arch.  Gen.  de  ]\[ed.'  18(37), 
Lancereaux  (' Gaz.  llebd.'  1805  and  1881),  ]\[oc;"li  (P.erl.  Klin. 
Wochenschr.  No.  14,  1884),  and  Charcot  (see  article  by  Fere 
in  '  Prog.  Med.'  Juno  14,  1884). 

Our  knowledge  of  the  pathological  anatomy  t)f  this  affection 
is,  however,  still  meagre,  although  the  observations  of  Lance- 
reaux, ]Mocli,  and  Broadbent,  tend  to  show  that  the  lesions 
concern  chiefly,  if  not  entirely,  the  perii)heral  nerves.  As  a 
small  contribution  to  this  interesting  subj(_'ct,  1  may  be 
permitted  to  describe  the  lesions  found  in  one  cjiso  which  was 
recently  under  my  care,  and  to  alludr  to  a  few  eases  wliieh 
I  have  from  time  to  time  observed. 


ON   ALCOHOLIC    PARALYSIS.  201 

The  disease  runs  by  no  means  the  same  course  in  every 
case,  nor  does  it  invariably  present  the  same  groupino-  of 
symptoms,  though  certain  of  these  symptoms  are  always,  or 
almost  always,  present.  Considering,  however,  the  more 
prominent  characteristics,  we  may,  I  think,  divide  alcoholic 
paralysis  into  certain  types. 

The  first  may  be  fitly  designated  AleohoUc  Ataxia.  Of  this 
form  I  have  seen  several  cases,  and  other  observers  have  also 
alluded  to  it ;  thus  Wilks  ('  Dis.  of  the  Nervous  System,' 
p.  225)  mentions  the  case  of  a  young  woman  "  whose  symptoms 
very  much  resembled  those  of  locomotor  ataxy,  both  in  the 
character  of  the  pains,  which  were  like  electric  shocks,  and 
also  in  the  mode  of  progression."  Leudet  (loc.  cit.)  alludes 
to  the  difficulty  of  distinguishing  such  cases  from  true  ataxia, 
and  Lancereaux  and  Charcot  also  mention  the  ataxic  symp- 
toms. The  cases  of  this  description  which  I  have  seen  were 
men,  from  30  to  40  years  old  ;  the  symptoms  had  come  on 
more  or  less  gradually,  and  consisted  chiefly  of  marked  inco- 
ordination in  the  lower  extremities,  absence  of  temlon-reflex, 
and  lancinating  pains.  There  was  neither  atrophy  nor 
paralysis. 

A  patient  whom  I  saw  recently  with  Dr.  Eoe,  of  Patricroft, 
and  who  had  been  greatly  addicted  to  alcohol  for  years,  had 
already  had  one  attack  of  paralysis,  from  which  he  completely 
recovered,  after  giving  up  alcohol.  Having  again  fallen  into 
bad  habits,  the  old  symptoms  recurred  (inco-ordination,  lanci- 
nating [)ain,  absence  of  tendon-reflex  and  slight  loss  of  control 
over  the  bladder  at  night).  Dr.  lioe  informs  me  that  (he 
patient's  habits  are  still  very  intemperate,  that  his  ataxic 
symptoms  have  remained  unaltered,  but  that  tiie  patient  is 
now  suffering  from  ra[)i(lly  advancing  phtliisis. 

A  cas(!  of  very  similar  description  I  saw  with  my  tHilleague, 
Mr.  Jones  :  hero  also  the  syiuptoins  eanu'  on  after  a  series 
of  alcoholic;  excesses,  and  1  am  inlunned  have  now  tjuite 
subsidcid.  The  patient's  Camily  history  was  free  iVoin  anv 
n(  iii'otie  liiinl,  and  he  iiad  not  had  syphilis  at  the  time  I  saw 
him,  though  In^  has  i-ontraeted  it   since  then. 

Another  cas<'  I  had  an  o|>|iorluni( y  of  walching  lor  some 
time     in     Ihc     oiit-palicnls'     ih'|Mrlm<'nt    ot     tin-     .Manidieslcr 
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lufiimary.  A  inan,  (vt.  3."),  nn  excessive  ilriuker,  suft'ered 
from  tlie  symptoms  described  above,  wliich  came  on  in  the 
course  of  three  weeks,  but  subsided  completely  in  three  months. 
The  recovery  in  his  case  was  complete,  the  tendon-reflex 
being  again  established  some  months  after  all  the  other 
symptoms  had  disappeared. 

These  cases  difler  from  those  of  the  second  type  to  be 
described  below,  in  the  absence  of  hyperesthesia,  hyperalgesia, 
vaso-motor  disturbance's,  paralysis,  atrophies  and  mental  dis- 
turbances. The  individuals  attacked  are  chielly  men,  and  the 
symptoms  disappear  with  the  discontinuance  of  alcohol.  In 
the  diagnosis  of  such  cases  of  pure  alcoholic  ataxia,  one  has  t»f 
course  to  bear  in  mind  how  far  alcohol  may  simply  play  the 
part  of  an  etiological  factor,  and  how  far  alcoholism  and 
ataxia  may  be  mere  coincidences ;  moreover  in  the  ordinary 
cases  of  ataxia,  the  symptoms,  especially  if  they  come  on 
somewhat  acutely,  often  show  for  a  time  a  marked  im- 
provement. In  the  above  cases,  however,  the  ataxia  followed 
so  soon  after  the  excesses,  and  so  completely  disappeared,  that 
I  have  no  hesitation  in  pronouncing  them  as  alcoluilic.  This 
view  is  still  further  supported  by  the  fact,  that  symptoms  of 
ataxia  are  again  seen  in  the  second  type  to  be  described 
(especially  the  absence  of  tendon-rellex  and  the  lancinating 
pains) ;  moreover,  some  of  the  symptoms  of  ordinary  locomotor 
ataxy,  such  as  the  arthropathies,  the  oculo-motor  pareses, 
spinal  myosis,  &c.,  symptoms  which  we  may  consider  spinal, 
are  absent  in  the  alcoholic  ataxia.  The  symptoms  observed 
harmonise  well  with  the  pathological  anatomy  which  underlies 
the  alcoholic  paraplegia, — for  as  the  changes  observed  chielly 
concern  peripheral  nerves,  we  can  understand  the  symptoms  if 
we  sui)pos(;  that  in  the  ataxic  type  wo  have  an  affection,  a 
multiple  neuritis,  especially  of  the  sensory  nerves. 

The  second  type  of  alcoliolic  paralysis,  which  deserves  better 
the  name  idi  parahjais^  is  far  more  couiunm,  and  is  that  which 
most  observers  have  described. 

This  aflcction  chielly  attacks  females,  who,  though  they 
deny  the  abuse  of  alcohol,  have  suffered  from  symptoms  of 
chronic  alcoholism  (morning  vomiting,  chronic  gastric  catarrh, 
bjL'matcnu'sis,  iVc),  previous  to  the  appearance  of  thi-  nervous 
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troubles.  These  commence  more  or  less  acutely,  and  consist 
of  sensory,  motor,  vaso-motor,  and  trophic  disturbances. 

The  sensory  disturbances  are,  as  a  rule,  well  marked  and 
very  characteristic,  and  consist  of  extreme  hyperaesthesia  of 
the  feet  and  other  parts  of  the  lower  extremities,  with  or 
without  hyperalgesia ;  perversion  of  the  sense  for  temperature 
(all  objects  when  brought  in  contact  with  the  skin  feel  cold) ; 
there  are  often  present,  in  addition,  lancinating  pains  in  the 
lower  extremities,  and  pain  when  pressure  is  applied  along 
the  vertebral  column.  The  hypersesthesia  is  often  followed 
by  anaesthesia  or  retarded  sensibility,  the  hyperalgesia  by 
analgesia. 

The  motor  troubles  consist  of  more  or  less  marked  paralysis, 
attacking  the  lower,  and  sometimes  the  upper  extremities ;  in 
many  cases  the  extensor  muscles  are  chiefly  affected,  while  in 
not  a  few  cases  the  paralysis  is  more  general.  The  superficial 
and  mechanical  reflexes  are  often  diminished,  the  tendon- 
reflexes  are  nearly  always  absent ;  contractures  have  only  been 
noticed  by  a  few  observers  (Wilks,  Buzzard).  The  vaso-motor 
affections  consist  chiefly  of  redness  of  tlie  feet  or  hands, 
occasionally  also  of  other  parts  of  the  body,  and  cedema, 
especially  seen  at  the  ankle,  the  dorsum  of  the  foot,  and  the 
back  of  the  hand.  The  nerves  and  muscles  show  marked 
degenerative  reaction,  thougli  we  have  but  few  detailed 
statements  on  this  subject. 

Cerebral  symptoms,  such  as  insomnia,  restlessness,  more  or 
less  delirium  and  hebetude,  though  absent  at  first,  often 
make  their  appearance  during  the  course  of  the  disease,  and 
are  frequently  the  cause  of  death,  unless  otlier  comj»lications 
should  occur,  such  as  phthisis,  fatty  degeneration  of  liver,  ite. 

JJis(jrders  of  the  circuhitory,  digestive  and  respiratory 
orgajis,  are  often  seen  during  the  progress  c»f  tiie  disi'a.si',  but 
are  rather  complications,  or  the  primary  effects  of  aK'nhol  on 
tliese  organs,  tliau  secondary  niaiiifestations  (•!"  tlu'  iifivous 
affciction  under  coiisidciat ion. 

Tlio  prognosis  varies  very  luueli.  Many  eases  reco\er  when 
tliey  come  early  under  the  eare  of  the  physician,  and  when 
uncomplicated;  some  recover  lor  a  time,  and  utterwards 
relapse;    whilst  in  olheis  the  diseasi'    [Musnes   a   N(eail\    down- 
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ward  course,  deuth  ensuing  from  the  cerebral  symptvans, 
from  exhaustion,  or  from  some  intercurrent  affection,  as  is  so 
often  seen  in  other  forms  of  chronic  alcoholism. 

The  following  case  which  was  recently  under  my  care,  and 
which  I  was  able  to  follow  to  its  fatal  issue,  may  be  taken  as 
a  fairly  typical  exam])le  of  this  form  of  alcoholic  ])aralysis, 
though  it  differs  from  some  of  the  re})orted  cases  in  the  extent 
of  the  paralysis,  which  affected  the  lower  extremities  more 
uniformly  than  is  ordinarily  described. 

The  notes  of  the  case  were  taken  by  one  of  my  clinical 
clerks,  Mr.  E.  E.  Bowden. 

Mary  P.,  aet.  -49,  married,  was  admitted  into  the  Infirmary 
on  April  1,  1884. 

Previous  Iliatorij. — The  patient  has  resided  in  Manchester  for 
30  years  ;  has  had  six  children,  all  of  whom  have  died,  and  has 
had  one  miscarriage.  She  has  worked  in  a  laundry,  and 
admits  having  taken  stimulants  (though  the  i)atient  denied  any 
excesses,  inquiries  made  of  her  neighbours  satisfied  us  that  she 
had  been  a  chronic  alcoholic ;  moreover,  in  her  delirium  she 
continually  called  out  for  beer).  She  has  been  in  somewhat 
straitened  circumstances,  but  enjoyed  very  good  health  up  to 
ten  years.  She  had  small-pox  some  years  ago,  but  has  never 
had  any  other  illness ;  the  catamenia  ceased  two  years  ago, 
before  which  time  they  were  very  profuse. 

History  of  Attack. — Two  years  ago  the  patient  began  to  feel 
weak,  especially  in  her  knees,  and  she  staggered  then  slightly 
in  her  walk ;  she  also  noticed  that  in  dressing,  when  putting 
her  garments  over  her  head,  she  had  to  steady  herself;  she 
•"■radually  grew  weaker,  and  during  the  last  few  weeks  before 
admission  the  weakness  has  so  much  increased,  that  she  is 
now  unable  to  walk. 

State  on  Admission. — Tiie  patient  lies  (»n  her  back,  and  is 
unable  to  rise  or  turn  over  without  gn-at  dilliculty  ;  her  face 
has  a  haggard,  almost  demmti  d  expression  ;  she  is  somewhat 
emaciated,  and  has  a  large  bed-son-  on  iier  back. 

The  patient  is  fairly  intelligent,  and  complains  mui-h  of 
insomnia  and  slight  headache;  there  are  no  other  cerebral 
symptoms. 

There  is  a  considerable  amount  e>f  paresis  ef  llie  ii|iper  ;md 
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lower  extremities,  and  also  of  the  muscles  of  the  back.  The 
patient  is  scarcely  able  to  walk  or  stand  by  herself,  and  with 
her  eyes  shut  would  fall  immediately.  She  lies  with  her  leg's 
flexed,  and  extends  them  with  great  difficulty ;  can  flex  and 
extend  her  foot ;  can  abduct  and  adduct  the  legs,  but  does  so 
with  difficulty  and  pain.  The  grasp  of  her  hands  is  weak; 
can  flex  and  extend  her  wrists  and  elbow  :  the  effort  of  rising 
in  bed  causes  great  pain.  There  is  great  pain  in  both  lower 
extremities,  and  patient  shrieks  when  the  legs  are  touched ; 
the  left  knee  is  specially  painful,  the  skin  over  it  is  reddened, 
and  the  joint  is  slightly  swollen ;  there  is  also  great  pain  in 
the  back  and  loins,  and  along  the  whole  of  the  vertebral 
column ;  there  are  no  spots  of  either  anaesthesia  or  analgesia ; 
all  the  muscles  seem  equally  atrophied  and  flabby ;  the 
superficial  reflexes  are  fairly  normal;  the  tendon-reflexes  are 
absent;  there  is  some  diminution  of  the  muscular  sense  in 
the  upper  and  lower  extremities. 

The  pupils  are  contracted,  react  very  little  to  accommodation, 
and  not  at  all  to  light.  The  tongue  is  furred  and  glazed  ; 
there  is  loss  of  appetite ;  the  patient  suffers  from  thirst  and 
diarrhoea ;  the  thoracic  organs  are  found  normal  on  physical 
examination  ;  there  is  no  cough  and  no  expectoration ;  the 
liver  and  spleen  ai)pear  normal  on  percussion ;  there  is 
retention  of  urine,  and  the  catheter  has  to  be  used ;  the  urine 
is  alkaline,  has  a  sp.  gr.  of  1011,  contains  a  largo  quantity  of 
pus  and  a  considerable  amount  of  albumen. 

Tlie  heart  is  found  normal ;  the  pulse  regular,  but  quii-k, 
feeble,  and  easily  compressible. 

The  t(3mperature  was  in  the  morning!)!),  in  tlie  evening  1(10- 1. 

Aiwil  3rfZ. — The  patient's  condition  is  much  the  same  as  on 
admissicm. 

Faradio  Contractility. — Direct  a|iplie;ili(in  to  muscK-s;  no 
contraction  of  tlu;  dorsal  flexors  of  the  riglil  foot,  oven  with 
tlu!  strongest  (Mirrent ;  those  of  the  left  toi>t  react  sligjitly  to 
strong  current. 

(Quadriceps  feiiioiis  does  not  responil  to  any  curient. 

llaiiistring  nuiscles  and  liiceps  ii'a«rt  slight!)'. 

I'MeXors  and  e\|eiisols  of  liiigei'H  read  but  sli^;hll\  with  (he 
strongest  cmiiiil. 
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Biceps  and  triceps  react  somewhat  better. 
Krb's  point  scarcely  any  reaction. 
Galvanic  reactions. 


Lower  Extremities. 


KaL  CI. 

ACl. 

A.O 

Left  Exl.  brev.  Dig.  .     .      . 

45 

40 

„     Exten.  Prop,  pol." 

„    Tib.  Antic.            j'  '      ' 

45 

40 

45 

Right  Tib.  Antic.            \ 
„       Exten.  Prop,  pol.)      ' 

45 

40 

Left  Rect.  fem 

45 

40 

., 

Right  „ 

50 

40 

Left  Hamstring    .     .     .     . 

50 

35 

., 

Upper  Extbemities. 
Kat.  CI. 


ACl. 


A.O. 


I^ft  Ext.  digit.     .     .     . 

30 

20 

20 

„    Triceps    .... 

20(.sligl.i) 

20 

25 

25  pro 

lucesktanus 

Right  Ext  dig.     .      .      . 

30  (slight) 

25 

25 

„      Triceps 

35 

30 

Loft  Flex,  digit.  .      .      . 

35  (sli-ht) 

20 

35 

„     Krb'ti  point  . 

40 

45 

Right  Erb's  point 

40 

45 

Diagnosis. — Alcoholic  paralysis.  This  diagnosis  was  arrived 
at  without  any  great  difficulty.  The  history  of  the  case 
pointed  strongly  to  a  chronic  alcoholic  intoxication,  and  the 
symptoms  on  admission  were  well  marked  and  typical.  One 
miglit  have  thought  of  ordinary  ataxia ;  but  the  extreme 
sensibility  to  pain  and  touch,  and  the  degenerative  reaction 
of  the  muscles,  were  against  such  an  assumption.  Against 
sub-acute  or  chronic  poliomyelitis  the  sensory  symptoms  told 
with  equal  force.  Against  clironic  meningo-myelitis  pointed 
the  fact  that  the  disease  commenced  witliout  pain,  that  paresis 
and  inco-ordination  wore  the  first  symptoms  observed,  and  that 
the  tendon-reflexes  were  absent.  Against  paraplegia  dr>lorosa, 
such  as  is  observed  in  cancer  of  the  vertebra?,  pointed  the 
absence  of  any  tumor,  the  absence  of  cachexia,  the  clironicity 
of  tlio  case,  and  tlie  painless  implication  of  tlic  upper 
extremities. 

There  remained,  therefore,  scarcely  any  (»ther  disease  but 
niulti|)h'    p(  riphrnil    ncurilis,  mid  wijli    llic    history  before  us. 
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and  the  absence  of  any  evidence  showing  that  any  other 
toxic  agent,  such  as  lead,  arsenic,  &c.,  was  the  cause  of  the 
symptoms  (though  such  poisons  would  scarcely  produce  the 
sensory  disturbances  observed),  we  had  no  difficulty  in 
arriving  at  the  diagnosis  stated. 

Progress. — (I  extract  a  few  statements  from  short-hand  notes.) 

April  7. — The  patient  is  much  worse.  She  is  delirious  at 
night ;  her  speech  is  slow  and  muttering ;  she  lies  with  her  legs 
flexed,  and  can  only  extend  them  with  great  difficulty. 

April  9. — The  patient  is  much  worse  ;  the  delirium  is  now 
constant ;  the  temperature  95 ;  the  extremities  cold  and 
cyanotic ;  pulse,  very  feeble,  80  per  minute ;  the  paralysis 
more  extensive. 

April  10. — Last  night  the  patient  became  comatose,  and 
died  early  this  norning. 

Autopsy,  by  Dr.  Maguire,  Pathologist  to  the  Royal  Infirmary. 
— Some  fluid  in  left  pleural  cavity,  a  little  fluid  in  peri- 
cardium ;  aortic  valves  showed  some  chronic  thickening ;  the 
lungs,  slightly  emi)hysematous,  contained  a  few  caseous  nodules 
in  both  apices.  The  liver  enlarged,  pale  and  soft.  The  kidneys 
showed  several  patches  of  caseation  in  the  cortex ;  the  pelvis 
full  of  pus ;.  the  capsule  thickened,  but  peeled  off  easily,  and 
showed  the  surface  of  the  kidney  affected  by  tubercular  deposit. 
The  bladder  greatly  inflamed,  its  inner  surface  covered  with 
muco-pus,  its  walls  thickened  and  infiltrated  witli  tubercular 
deposit. 

The  brain  was  found  normal,  the  pia  slightly  thickened  \ 
the  dura  mater  showed  numerous  Pacchionian  bodies. 

The  spinal  cord  and  its  membranes,  when  examined  in  the 
fresh  condition,  ajipoared  perfectly  normal. 

Some  peripheral  nerves,  which  were  reserved  for  microscopic 
examination,  also  ajtpearcd  normal. 

I'he  mus(rles  wer(!  pale,  but  otherwise  Udniial. 

After  liardening  th(*  cord,  1  examined  porti(»ns  of  it  niicro- 
Hcopically,  without  finding  any  changes :  exaininctl  liy 
W(Ug(!rt'8  method  ('  l^'ortsclirittc  dcr  Med.*  1881).  numerous 
nniiill  nerve  liluts  wcie  IouikI  in  ('larke's  cohinms.  Thi' 
giin;^lion  ei-lls  in  all  pails  ol  the  .spinal  cold  were  ptrlrctlv 
liealtliy. 
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Several  posterior  roots  of  tin-  liiinliar  region  wore  examined 
nd  found  perfectly  healthy. 

Of  the  peripheral  nerves,  there  were  examined  tlie  two 
seiaties,  the  lunscnlo-spiral  and  the  anterior  crural.  Thc^se 
nerves  showed  tlio  characteristic  changes  described  by 
Ijancereaux  in  a  very  marked  fasliion.  Tn  the  sciatic,  longi- 
tudinal and  transverse  sections  showed  most  markedly  the 
breaking  up  of  the  myeline,  and  in  many  places  the  breaking 
up  of  the  axis  cylinder  also.  Longitudinal  sections  showed 
the  segmental  changes  described  by  Gombault,  and  seen  by 
me  in  a  case  of  lead  paralysis  (see  Dr.  ]\[oritz's  paper  in  the 
'  Journal  of  Anat.  and  Phys.'  1881).  The  muscles  showed  no 
peculiar  changes  when  microscopically  examined.  The  post- 
mortem changes  showed  then  a  multiple  periplieral  neuritis, 
chronic  tuberculosis  of  the  lungs,  and  tuberculosis  of  the  kidney 
and  bladder  of  more  recent  date.  The  diagnosis  of  alcoholic 
paralysis  was  thus  confirmed  by  the  post-mortem  appearances, 
which  were  exactly  those  described  by  Lancereaux  and  Moeli. 

Though  hypera^sthesia  and  hyperalgesia  are  prominent 
symptoms  in  this  form  of  alcoholic  paralysis,  yet  I  tliink 
that  both  these  symptoms  may  be  occasionally  absent,  and  the 
motor  nerves  may  be  principally  affected.  Thus,  not  long 
since,  I  observed  the  case  of  a  man,  a^t.  38,  who  suffered  from 
far-advanced  alcoholic  cirrhosis  of  the  liver,  and  who  in  the 
course  of  a  few  days  lost  the  use  of  his  arms  and  legs.  When 
admitted  into  the  Infirmary,  ]\[arch  22nd,  188-1,  about  tliree 
weeks  after  the  onset  of  the  paralysis,  there  was  noticed,  besides 
the  ascites  and  enlarged  spleen,  marked  atrophy  and  paralysis 
in  the  upper  extremity,  affecting  chiefly  the  muscles  supplied 
by  the  radial,  the  posterior  interosseous  and  median  nerves, 
and  more  pronounced  on  the  left  than  on  the  right  side.  The 
back  of  the  hand  was  cedematous.  There  was  also  oliserved 
some  paralysis  of  the  lower  extremities,  aflecting  chiefly  the 
extensors  of  the  toes  and  ankle  In  the  sensory  system  there 
was  found  a  perversion  of  tlie  sense  for  temjierature,  namely, 
the  patient  felt,  as  intensely  cold,  anything  that  touched  his 
arms  or  his  legs.  (I  find  this  symptom  stated  in  several  of  the 
recorded  cases  of  alcoholic  paralysis.)  There  was  aUsence  of 
temlon  and  superlicial  reflexes. 
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The  clectri(!  reactions  of  the  muscles,  carefully  taken  by 
Mr.  A.  Mumford,  one  of  my  clinical  clerks,  showed  marked 
degenerative  reaction.     The  special  sense-organs  were  normal. 

The  cerebral  symptoms  consisted  chiefly  of  sleeplessness. 

The  patient  was  in  the  hospital  some  time,  without  showing 
any  improvement.  He  left,  and  died  at  home,  and  we  had  no 
oj)portunity  of  making  an  autopsy. 

The  nervous  symptoms  in  this  case  resembled  more  those 
seen  in  chronic  poliomyelitis ;  yet  the  history,  the  onset,  the 
perversion  of  the  sense  for  temperature,  the  marked  degene- 
rative electric  reaction  and  the  associated  cerebral  symptoms 
(though  these  might  have  been  due  to  the  cirrhosis),  induced 
me  to  look  upon  this  case  as  one  of  peripheral  multiple 
neuritis,  affecting  chiefly  the  motor  nerves  and  caused  by 
alcohol.  The  combination  of  cirrhosis  with  alcoholic  paralysis 
has  already  been  noticed  by  Lancereaux  ('  Gaz.  Hebd.'  1865). 

The  Anatomical  lesions  then  which  underlie  alcoholic 
paralysis,  to  judge  from  the  post-mortem  results  of  Lancereaux 
and  Moeli,  and  those  given  in  the  case  above,  consist  of  a 
peripheral  multiple  progressive  neuritis.  Broadbent,  in  his 
case,  found  the  cord  normal,  but  was  not  allowed  to  examine 
any  other  part  of  the  body.  In  one  of  Lancereaux's  older 
observations  the  antero-latcral  columns  of  the  cord  were  found 
slightly  sclerosed;  in  all  the  later  observations  the  cord  was 
found  healtliy. 

The  post-mortem  lesions  explain  the  symptoms  very  well, 
and  also  account  for  tlie  diversity  which  we  observe,  according 
as  tlic  one  or  the  other  set  of  nerves  are  chiefly  involved. 

As  regards  differential  diagnosis,  the  disease  resembhs  in 
many  respects  tlie  |>r(»grcssive  ninltii>I<'  neuritis  (K-si-ribed  Ity 
JiCydeii,  Stiuiii|ie||,  I'ieisoii  and  otliei's,  of  which  indeed  it 
forms  simply  a  |iarlieid;ir  species.  It  diil'eis,  however,  Ironi 
this  non-ahioholic  multiph!  neuritis  in  si'Veral  particuhus  ;  it 
runs  ji  h'ss  acute  coursi?,  is  h'ss  progressive,  the  paialysis  is 
more  conline(l  to  th(*  extensor  groups  of  muscK's.  and  tluuigh 
tlnu'e  is  a  consi(hTahh'  amount  of  pain  in  the  nou-iih-oholic 
form,  (here  is  ind  usuallv  tin-  very  characteristic  li\  pei- 
U'sthesia  and  iiyperalge.sia  desciilieil  ah(»Vi' ;  the  cerclnal 
Hyuip(<»nis  also  are  absent  in  the  nun-alcoholic  foiin. 

vol,.    VII.  i' 
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1 1  liudiii  rrs.inl>l«s  otIuT  intoxii'iitions,  iU)talily  tlutso 
jinitluci'il  by  l"\i<l.'  Lancoreaux  luxs  Unijr  ago  drawn  attention 
to  this,  and,  pathologically  considered,  the  lesions  are  the  same 
in  lK>th  ;  jnst  as  in  alcoholic  pamlysis,  so  in  lead  paralysis,  we 
luive  to  ilo  chicHy  with  periplural  nerve  changes;  thongh  lead 
setnns  to  select  the  motor  nerves  par  t.rollence.  The  similarity 
of  the  action  ot"  lead  and  alcohol  is  fnrther  evident  when  we 
consider  other  diseases  in  uhich  both  play  the  important 
t'tiological  element,  as  in  gout,  in  the  true  cirrhotic  kidney, 
and,  1  may  perhaps  also  add.  chronic  endocarditis  and  sonu' 
hnun  atVections. 

The  ^V(i/m<?N^  of  alcoholic  pamlysis,  which  is  often  successful 
in  tht>  less  advanced  and  uncomplicated  eases,  must  have  for 
its  prime  object  the  withdrawal  of  the  alcoholic  stimulant. 
0(  otiur  remedies,  the  opiates,  cinchona  (recommended  by 
Leudet  and  Wilks\  strychnia,  hydropathy  and  the  applic^i- 
tion  of  electricity  seem  indicated. 

The  iinlide  o\'  }H>tiissinm,  which  1  have  tried  in  some  cases, 
hjis  not  given  me  any  very  encouraging  rt>sults. 

1  wish  now  to  draw  attention  to  certain  visceral  nturahjtiu 
which,  either  alone  or  in  combination  with  other  nervotis 
symjuoms.  rtn»  found  in  chronic  alcoholism,  and  which  I 
Udieve  aro  caused  by  the  alcohol.  Thus,  I  was  :\sked  to  see  a 
lady  who  wjis  an  ah*oholic.  and  who  suffenxl  from  very  intense 
ivlicky  jviins;  these  attacks  would  hi5t  for  days;  they 
were  unaivomj^uiied  by  vomiting  or  any  other  gastric 
dislurUmct\  Theiv  was  markeil  const ij>!ition.  There  was  n  • 
reuisvui  to  supjx»se  le{ui-jK>isoniug.  nor  did  the  gums  show  any 
blue  lim^ — yet  imlide  o(  jH>tjissium  uas  frivly  given  without 
Unetit,  0}>ium  gstve  siune  teunK>rary  rvlief ;  the  jwins,  how- 
ever, nvurreil  fnun  time  to  time,  and  only  disj»pj>eare<l  when 
the  jvuient  wjis  put  under  n'straint,  in  her  own  home. 

Another  lady,  aged  «T,  who  was  susjHVttni  to  l>e  an  alcidiolic. 
suffere*!  fn»m  attacks  which  resembletl  very  much  angina 
jHvloris;  llur*»  w^is  fXiv^ssive  canliac  dyspnavi ;  the  j>ain 
radialtN)  iutit  the  lott  arm,  slightly  alsit  into  the  right,  and 
ihere  wj»s  also  siune  epig*stric  }Viin.     Physical  ex.amination  of 

'  Ativ«|«bM«*  |Mv».lt»o4  hv  ATwnk-  h*T*  been  notk**!  Ht  Cit^luHt,  *  Cbl.  f.  Klin 
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the  chest-organs  showed  nothing  abnormal,  and  beyond  a  very 
visibly  pulsating  abdominal  aorta,  nothing  abnormal  could  be 
detected  in  the  abdominal  cavity.  The  cause  of  these 
symptoms  was  very  doubtful  to  me ;  but  when  they  dis- 
appeared, along  with  some  other  neuralgic  troubles  (chiefly 
affecting  the  trigeminus)  after  the  patient  was  put  under 
restraint  in  a  home  for  dipsomaniacs,  I  strongly  suspected 
that  they  had  been  due  to  alcohol ;  in  this  view  I  was  con- 
firmed, for  the  symptoms  reappeared,  when  the  patient  left  the 
home  and  recommenced  her  old  habits.  She  was  placed  a 
second  time  into  the  home,  and  again  improved ;  but  died 
subsequently  from  pneumonia.  I  had  no  opportunity  of 
making  a  post-mortem  examination. 

Tliose  visceral  neuralgias  again  resemble  those  produced 
by  lead.  Lead  colic  is  common  enough,  and  in  a  small 
epidemic  of  acute  lead-poisoning  produced  by  the  inhalation 
of  particles  of  lead-chromate,  1  have  seen  two  cases,  where, 
after  the  acute  symptoms  had  passed  off,  symptoms  very  much 
like  angina  pectoris  came  on.  These  symptoms  resemble  most 
a  vaso-motor  disturbance,  and  as  such  we  can  easily  understand 
their  appearance  in  chronic  alcoholism. 
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ON  ATROPHY  OF  THE  BRAIN  IN  L^fBECILES. 

n\  Fi-ETCiiER  BEArn,  M.n.,  M.n.c.p., 

Medical  Superiiileudctii  of  the  Dureiith  Agyluin. 

IMany  writers  speak  of  two  forms  of  atrophy  of  the  brain,  an<l 
it  is  a  convenient  method  of  flescribinix  the  disease.  In  the 
first,  there  is  incomplete  deveh)pment ;  in  the  second,  there  is 
loss  of  nervous  elements  wliich  had  previously  been  present. 
Talviufx  first  that  variety  in  wliich  there  is  incomplete  de- 
velopment, and  excluding  that  form  of  it  in  wliicli  tlie  hemi- 
spheres are  completely  wanting  and  vegetative  life  merely 
exists,  I  would  remark  that  cases  illustrating  this  condition 
are  commonly  found  in  Asylums  for  Imbeciles.  ]\Iicrocephalic 
imbeciles  are  instances  of  this  class.  ]\Iicrocephaly  may  be 
general  or  partial.  Some  portions  of  tiie  brain  may  be  too 
small  or  altogether  absent.  I  have  found  the  convolutions  of 
certain  i)arts  very  much  reduced  in  size  from  non-development, 
while  the  remaining  portions  are  too  large  or  normal.  The 
occipital  lobes  are  usually  arrested  in  growth  in  microcephalic 
cases,  and  the  island  of  Reil  may  be  left  uncovered.  The 
corpus  callosum  is  sometimes  shortened  posteriorly,  and  cases 
are  on  record  where  this  portion  of  tlie  brain  has  been  wantinij: 
and  the  commissures  deficient. 

As  an  instance  of  the  arrest  of  growth  of  the  occipital  lobes, 
I  would  refer  to  a  case  related  by  Dr.  Sliuttlcworth  in  tlie 
'  Journal  of  i\lental  Science  for  187S,'  in  wliich  the  frontal 
and  parietal  lobes  were  comparatively  well-doveloped,  but  the 
occipital  lobes  were  <|uite  rudimentary. 

Usually,  however,  microcephaly  is  general,  and  the  deficiency 
consists  in  the  smallness  of  the  hemispheres.  In  the  *  Trans- 
actions (»f  the  International  I\Iedical  Congress'  for  1881  I  have 
related  two  cases,  in  one  of  which  the  brain  when  removed  fnini 
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the  body  weighed  ouly  7  ounces,  yet  a  miunte  examination 
of  it  showed  that  nearly  all  the  convolutions  were  present, 
though  very  small  in  size.  In  the  other,  the  brain  weighed 
20^  ounces.  Two  brains  of  microcephalic  cases  have  since 
come  under  my  notice,  and  these  weighed  20j  and  24^  ounces 
respectively.  The  nerves  of  special  sense  are  usually  well- 
developed  in  microcephaly,  and  the  ganglia  of  the  base  and  the 
spinal  cord  are  of  nearly  normal  size.  The  cerebellum  is 
relatively  much  larger  than  in  the  normal  brain,  often  being 
in  the  proportion  of  1  to  3  or  4,  the  ordinary  relation  being 

I  to8. 

The  following  are  illustrative  cases : 

G.  L.,  aged  13  years,  admitted  into  Darenth  Asylum, 
January  19th,  1878.  The  father  is  a  very  hard  drinker  and 
often  ill-uses  the  mother.  He  has  an  impediment  in  his  speech, 
and  so  have  all  his  side  of  the  family.  The  mother"  is  a 
temperate  woman,  but  has  a  brother  in  Coluey  Hatch 
Asylum.  Intemperance  and  hereditary  predisposition  to  in- 
sanity are  therefore  present.  The  parents  are  not  connected 
by  consanguinity.  G.  L.  had  a  small  head  when  born.  He 
did  not  walk  till  5  years  old,  and  has  never  spoken.  The 
mother  ascribes  his  condition  to  ill-usage  by  the  father  during 
pregnancy.  He  is  a  twin ;  the  other  child  is  dead,  but  his 
head  was  of  normal  size.  There  have  been  twelve  children,  of 
whom  one,  a  girl  aged  8  years,  is  also  microcephalic.  Seven 
have  died,  and  of  those  one  was  microcephalic  and  died  in 
convulsions. 

On  admission,  G.  li.  was  found  to  be  rather  thin,  with  a 
muddy  C()nn)lexion  and  a  bird-like  aspect.  His  head  measured 
ll'-^  inches  in  circumfcnnice  (3  to  4  inches  below  the  normal 
8ize),  lOl  iiR'lies  transversely  (3^  inches  with  calipers),  and 

II  inches  ant('ro-})ostfriorly  (0  inches  with  calipers).  Since 
his  r(;sidence  in  tiie  Asylniu  his  head  has  increased  a  little 
in  size,  being  now  18J^:  inches  in  eireunil'erence,  11  inches  in 
tlie  transverse  diameter,  and  11^  inches  in  the  li>ngitudinal 
direction  ;  but  even  now  the  outline  of  it,  when  oonipareil  with 
one  of  normal  size,  shows  tiu*  gri'ut  tlin'erence  at  onco.  His 
forehead  was  15 J^  inches  in  breadtli.  lie  liad  good  use  of  his 
limbs  and   was  not   snbjccl    to   Ills.      In  Icinper  he   was  sonu>- 
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what  stnbbuni,  but  was  easily  managed,  lie  could  not  speak, 
but  could  ouly  make  a  sound  like  "  ab."  He  was  able  to 
take  his  food  without  assistance,  and  could  help  in  the  ward, 
but  he  could  not  wash  or  dress  himself  without  assistance. 
He  had  some  power  of  observation,  imitation,  and  attention, 
though  but  little  memory.  He  went  to  school  in  the  Asylum 
daily,  and  at  the  end  of  one  year  had  learnt  some  letters  of 
the  manual  aljiliabet,  and  could  hold  up  one  or  two  fingers  to 
correspond  with  the  objects  shown  to  him.  Two  years  after- 
wards he  was  able  to  read  some  words  with  the  manual 
alphabet,  could  spell  "  cap,"  write  "  a,  o,  d  "  from  memory,  hold 
up  fingers  as  far  as  four  to  correspond  with  objects,  and  could 
match  colours  and  forms.  He  had  also  learnt  to  make  himself 
very  useful  in  household  work,  and  could  sow  on  buttons,  and 
do  simple  repairs  of  clothing.  Considering  the  size  of  his 
brain,  I  think  we  may  say  he  has  made  fair  inn)rovement, 
though  not  so  much  as  his  sister,  who  has  a  smaller  head. 

A.  P.,  admitted  August  15th,  1877,  was  three  years  old  on 
admission.  Her  parents  are  healthy,  temperat<%  and  not 
connected  by  consanguinity,  A  brother  of  the  mother  is 
subject  to  fits.  The  mother  attributes  the  patient's  condition 
to  a  fright  which  she  had  when  four  or  five  months  advanced 
in  pregnancy.  This  is  the  fifth  child.  The  others  are  all 
healthy  and  have  no  mental  defect.  The  child's  head  was 
small  when  born,  and  the  mother  thinks  it  has  not  increased 
much  in  size  since,  though  the  body  has  grown  normally.  She 
has  never  noticed  i)assing  objects,  and  has  never  been  able  to 
stand  or  hold  anything.  She  is  not  subject  to  fits.  Her 
thumbs  have  been  drawn  into  the  palms  of  her  hands  since 
birth. 

A.  r.  when  admitted  wcs  a  fairly  nourished  child,  of  fair 
comi»lexion,  30  inches  in  height.  Jler  head  measured  15.1  in. 
in  circumference  (5  to  G  inches  below  the  normal  size),  i>\  in. 
transversely,  and  10^  in.  antero-posteriorly.  As  in  the 
preceding  case,  the  head  has  grown  in  size  since  admission, 
the  corresponding  measurements  to  those  above  now  being 
16,  9g  and  lOj  inches.  Her  forehead  is  small  and  receding, 
tending  to  the  oval  in  shaj)e.  In  height  it  is  2  inches,  and  in 
•.vidth   3  inches.     Her  arms  and   legs  are  of  normal  size,  the 
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former  measuring  11  inches,  and  the  latter  13  inches  in  length  ; 
she  cannot  stand,  tliough  she  can  kick  her  legs  about.  She 
is  subject  to  spasmodic  retraction  of  the  limbs,  and  though 
she  can  move  her  arms,  she  cannot  hold  anything.  Her 
forearms  are  contracted  on  the  arms  and  the  fingers  are 
clenched.  Her  legs  are  also  contracted  on  her  thighs,  and 
cannot  be  straightened.  She  is  placid  in  disposition  and 
cheerful.  Her  habits  are  faulty.  Her  mental  capacity  is  of 
course  very  small,  but  there  is  some  power  of  observation  and 
a  little  of  attention.  She  has  now  been  4^  years  in  the 
Asylum,  and  during  the  whole  of  the  time  has  been  kept  in 
the  Infirmary,  where  she  sits  by  day  coiled  up  in  a  chair,  and 
requiring  to  be  fed,  clothed,  and  generally  attended  to.  She 
now  seems  to  recognise  her  nurse,  and  laughs  when  pleased, 
but  the  improvement  made  is  not  great. 

Both  of  these  cases,  and  especially  the  latter,  have  heads 
much  below  the  normal  size,  and  correspondingly  the  brains 
are  deficient  in  development.  It  is  not,  however,  only  the 
smallne-ss  of  thequantity  of  the  brain,  but  deficiency  in  quality 
which  is  involved.  If  we  look  at  sections  exhibited  under  the 
microscope,  we  shall  see  the  great  difference  between  a  normal 
and  a  microcephalic  brain.  In  the  latter  we  notice  the  deficiency 
of  cell  processes,  and  the  retraction  of  the  protoplasm  in  the  cell, 
accounting  f(/r  the  spaces  so  often  visible.  xVs  to  the  causation 
of  microcephalic  imbecility,  it  has  been  held  that  it  is  due  to 
the  sutures  of  the  skull  closing  in  prematurely,  and  so  prevent- 
ing the  growth  of  the  brain  ;  but,  in  0})position  to  this  tlu'orv, 
there  is  the  fact  that  many  cases  liave  been  collected  with 
ojten  sutures.  "  Even  in  those  cases  wliere  tlie  suturt-s  have 
closed  in  before  birth,  tlie  questicm  still  remains  whether  the 
brain  ceased  to  gmw  because  the  sutures  ai<'  elosed,  or  whether 
the  sutures  closed  in  because  the  brain  ceasi'd  to  <'row ;  or 
lastly,  whether  ImjIIi  tlie  iirain  and  its  coverings  ceased  to  m-i-ou 
iVoiii  a  coiiiiiioii  cause."' 

TIk!  second  form  of  atrophy,  viz.,  that    in  wliicli  then   is  loss 

ol"  nervous  eleiuents  which  had  previously  existi-d,  may  present 

ilsiiriu  \arious  I'oriiis,  Iml   ihcnmst  interesting  is  perhaps  that 

ill  which  ihcrc  is  atrophy  o|'  oiic  side  of  the  hrain,  u>uall\    ihr 

'   li'  IkimI  "11  MiiKV  Mill  liiili''oilii> 
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left,  with  coexistent  atrophy  of  the  limbs  of  tlu-  (tjijiDsite  8i<le 
of  the  botly.  Now,  tliough  imbecility  is  not  necessarily  the 
result  (vide  cases  quoted  by  Van  der  Kolk),  yet  examples  of 
this  disease  are  of  fairly  frequent  occurrence  in  Asylums  for 
Imbeciles.  According  to  this  author,  everything  depends 
uj)on  the  more  or  less  healthy  state  of  one  hemisphere  of  the 
brain.  "  If,  as  from  the  nature  of  the  case  seldom  occurs, 
the  inflammation  and  affection  of  the  pia  mater  has  not  ex- 
tended to  this  hemisphere,  if  the  grey  matter  under  the 
cerebral  convolutions  has  here  continued  perfectly  sound,  there 
is  no  reason  why  this  remaining  hemisi)here  should  not  be 
able  to  act  without  impediment  in  the  exercise  of  those 
functions  which  arc  necessary  to  our  mental  powers,  just  as 
one  eye  sees  as  sharply  though  the  other  be  lost.  But  wiiere 
grey  matter  is  injured  in  both  hemispheres,  particularly 
anteriorly,  disturbance  of  the  intellectual  faculties  will  be 
inevitable." 

An  inflammation  of  the  brain,  meninges,  or  skull  during 
f<i>tal  life  or  early  childhood,  no  doubt  will  cause  the  disease. 
The  paralytic  form  of  imbecility,  for  instance,  seems  to  depend 
upon  an  atrophy  of  the  brain  caused  by  chronic  meningitis  or 
inflammatory  processes  in  the  cortical  substance.  Eitiier  of 
these  causes  may  of  course  occur  before  birth  or  come  on 
afterwards. 

In  the  following  case  I  believe  atrophy  of  the  brain  to  exist, 
and  I  tliink  there  is  no  doubt  that  it  was  produced  before 
birth. 

W.  B.,  aged  0  years,  was  admitted  into  Darenth  Asylum, 
November  14th,  1877.  The  parents  were  temperate  and  healthy 
people,  and  not  connected  by  consanguinity.  When  the  child 
was  born,  his  right  side  was  found  to  be  powerless,  in  conse- 
quence, as  is  supposed,  of  the  mother  during  pregnancy  falling 
down  and  striking  her  side  with  great  violence  against  a  wall. 
On  inlniissiun.  his  head  was  found  to  be  flattenetl  on  the  left 
si<le,  but  of  fair  size,  being  19J  inches  in  circumference, 
lie  limp('(l  witlj  his  right  foot  in  walking,  and  the  lingers  of 
his  right  hand  were  flexed  in  the  pahu.  His  mental  ca}>acity 
Wiis  fair.  He  couM  read  a  tew  h-tters,  j)rint  with  his  h.'ft  hand 
"a"  and  "  o,"  count  to  2<>,  ami  knew  a  few  colours.    He  has  made 
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good  progress  in  school,  so  much  so,  that  he  is  now  able  to 
read  well  from  the  1st  Standard,  write  and  transcribe  (with  his 
left  hand)  in  a  book,  work  easy  addition,  subtraction  and 
multiplication  sums,  and  recognise  all  the  colours  and  shades, 
and  easy  and  difficult  forms.  He  has  progressed  equally 
well  in  the  tailor's  shop,  and,  as  a  result  of  his  industrial 
work,  he  is  now  able  to  straighten  the  fingers  of  his  right 
hand,  and  make  use  of  this  hand  in  dressing  himself  and  in 
his  work. 

The  progress  in  such  cases  is  nearly  always  fair  mentally, 
though  but  little  physically.  In  the  one  just  quoted,  greater 
physical  improvement  than  usual  has  been  made,  but  there  are 
even  now  marked  differences  in  length  and  size  between  the 
limbs  of  the  healthy  and  those  of  the  affected  side. 


Right  Arm  (Affected  Side). 

From  iwint  of  acromion  process  to  oxfcrual  condyle  of  hunieriis  . 

From  external  condyle  of  humerns  to  styloid  process  of  radiu.'*    . 

From  centre  of  wrist  to  end  of  middle  finger      .... 

Circumference  round  centre  of  deltoid       ..... 
,,  ,,  „       *  ,,       „  biceps         ..... 

„  „  „      forearm  1|  in.  in  front  of  inner  bend  f(f  elbow 

,,  „  ,,      forearm  1  in.  in  front  of  wrist     . 

Left  Auji  (Unaffected  Side). 

From  point  of  acromion  process  to  external  condyle  of  humerus  . 

From  external  condyle  of  humerus  to  styloid  process  of  radius     , 

From  centre  of  wrist  to  end  of  middle  linger      .... 

Circiuiifercnce  round  centre  of  diltoi. I        ..... 
.,  ,,  ,.  .1      I,  biceps        ..... 

,,  „  ,,      forearm  Ij  in.  in  front  of  inner  licnd  of  illxiw 

,1  ,,  ,,      forearm  1  in.  in  front  of  wrist 


Iiicbes. 
10  J 

t5f 


11} 

8j 


J']v<'ry  iiu'iisurcmciit    <il'  the   affccttMl  arm  is   sccm  to    l>c   K'ss 
lliaii  lliat  of  the  111!  ifi'crd'd  one,  and  so  wiili  the  Icir. 


linan    la.ii  (Aifkltih  Shu;). 

I' rum  iidrrinr  Hpiuoiw  proccHH  to  external  cmdjle  of  fcnmr  .    15 

Krom  (  xteriial  condyle  i>f  feinuf  t«i  exleina!  in  illeuluri  1 1 

Leiiglli  of  MoIe  of  foot         ......  ;•} 

(  lieiniifen  nee  uf  (lij^di  JO  in.  Ill  low  infi  rior  N|iiii<>UN  luoci  r<<  14  j 

,,   ouir  Tl  in.   Iielow  »  XlerUill  nihilvie  MK' 
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Lkpt  Leg  (Unaffected  Sipe). 

In<ln-s. 

From  inferior  spinous  process  to  external  oondyle  of  femur  .  16J 

From  external  condyle  of  femur  to  cxtiTn:il  niiilkolus         .  .  .  14§ 

Leiigtli  ofsoleof  r..<)t 10 

Circiuuference  of  tliifrli  10  in.  below  inferior  spinous  process  .  15J 

„  „       „  calf  5  in.  below  external  comlylc       .  .  •  H} 

In  the  next  case  the  date  of  the  onset  of  the  paralysis  is 
doubtful.  E.  H.,  a<i:ed  18  years,  was  admitted  into  the 
Clapton  Asylum,  May  3rd,  1875,  having  been  transferred 
from  the  Hampstead  Asylum.  I  am  indebted  to  Dr.  Orange, 
JMedical  Superintendent  of  the  Hroa<lm()or  Criminal  Lunatic 
Asylum,  for  the  following  history.  The  father  of  E.  H.  had 
died  in  18G8,  of  cancer  of  the  bladder.  The  mother  was  a 
])atient  in  the  Broadmoor  Asylum,  having  killed  one  of  her 
children  wliile  insane.  The  parents  had  been  temperate 
people  and  were  not  connected  by  consanguinity.  There 
was  no  family  history  of  epilepsy  or  paralysis.  This  was  the 
eldest  child.  There  had  been  one  other,  who  was  killed  by 
the  mother,  as  UK'ntioned  above.  E.  H.  was  of  sound  mind 
at  birth,  and  was  doing  well  at  Southall  School,  but  was  sent 
lo  Hampstead  Asylum  in  consequence  of  epileptic  fits,  from 
which  she  suffered.  These  commenced  at  the  age  of  2^ 
years  (cause  unknown).  Her  intellect  had  become  affected 
by  the  fits. 

On  admission,  she  was  a  fairly  nourished  girl  of  dark  com- 
plexion, with  loss  of  power  of  the  right  upper  extremity  (the 
forearm  being  contracted  on  the  arm,  the  wrist  on  the  forearm, 
and  the  fingers  flexed  in  the  palm  of  the  hand),  and  weakness 
of  the  lower  erne  on  the  same  side.  There  was  no  means  of 
ascertaining  the  cause  of  the  paralysis,  or  when  she  was  first 
afflicted  with  it.  She  was  still  having  ('itile[itic  fits.  She 
talked  ami  aiiswt'r<'(l  (pustions  with  (•()iisi(lfral)le  intelligenc<', 
was  of  a  ([uiet  tlisposition,  had  jdcasing  manners  and  was  a 
general  iavouritc  Ibr  menial  cnpacity  was  very  fair  for  an 
imbecih'.  She  could  read  from  the  IJrd  Standard,  and  write 
very  well  with  her  left  hand.  She  lunl  made  considerable 
advance  in  arithmetic,  being  able  to  <lo  simple  ,iiid  eompound 
reduction  sums.  Sin-  was  fond  of  music,  and  knew  all  the 
colours.     From  this  it  will    br-  seen  that  sh»'  was  an  imbecile 
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of  a  very  high  type.  She  made  progress  at  school  iu  the 
intervals  between  the  fits,  and  was  able  to  sing  at  the  enter- 
tainments. Id  October  of  the  same  year  she  was  noticed  to 
be  getting  very  thin,  and  on  examination  the  physical  signs 
of  phthisis  were  discovered.  She  now  had  attacks  of  petit-mal 
very  frequently  and  became  very  emaciated.  She  died  on 
the  21st  of  December,  1875,  having  been  unconscious  the 
preceding  day  for  6  hours.  The  post-mortem  examination 
was  made  12  hours  after  death.  The  calvaria  was  removed, 
and  the  convex  surface  of  the  brain  examined  in  situ.  On 
stripping  off  the  dura  mater,  the  left  hemisphere  was  seen  to 
be  much  wasted,  and  the  arachnoid  membrane  over  its  surface 
was  in  places  thickened  and  opaque.  The  wasting  was  chiefly 
noticeable  iu  the  frontal  and  parietal  regions.  The  texture 
of  the  hemisphere  was  evidently  altered,  for,  to  the  touch,  the 
left  was  hard  and  firm,  while  the  right  was  elastic  and 
apparently  normal.  The  left  middle  lobe  was  much  reduced 
iu  size,  measuring  only  1  inch  transversely,  the  right 
measuring  2|  inches  in  the  same  direction.  There  did  not 
appear  to  be  excess  of  fluid  in  the  left  subarachnoid  space,  but 
as  some  drained  away  while  removing  the  calvaria,  the  defect 
may  be  thus  accounted  for.  The  brain  was  then  removed  and 
found  to  weigh  28f  ounces.  A  quantity  of  fluid  drained  away 
during  the  process  of  extraction.  A  depression  as  large  as  a 
small  pear  could  now  be  seen  on  the  convex  surface  of  the 
posterior  half  of  the  left  hemisphere.  On  slicing  through  the 
brain  transversely,  the  left  lateral  ventricle  was  found  to  be 
enormously  dilated,  measuring  4^  inches  in  length  and  2 
inches  in  breadtli  at  its  posterior  (most  dilated)  part,  the  right 
ventricle  nu-asuring  only  3^  inches,  and  1  inch  in  the  corre- 
sponding directions.  The  depression  above  mentioned  was 
now  seen  to  be  <lue  to  the  roof  of  the  left  ventricle  falling 
inwards.  Its  u[i]n'r  wall  in  this  situation  was  not  juore  than 
[  iiii'h  ill  thickness,  the  r<jof  of  the  lii^lit  measuring  'j  ineh. 
In  eoiisc(|iienee  of  the  dihitation  of  the  h-lt  ventrieh-.  the  jell 
clioroid  plexus  in  its  eouise  ontwards  dipped  downwanls  one 
inch  aiitciior  in  iinsilinii  In  ihe  right,  ('oiiipaiing  the  Iwe 
iieniispheres,  it  was  loimd  that  the  right  measured  7  in«'heK 
in    hiiglh,   ami    2.^    inelies    in    Itreadth,   l»nt    the    hit    onl\  «'•} 
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inches  longitudinally  aiul  2\  inches  transversely.  Tlic  right 
hemisphere  weighed  15]  ounces,  the  left  only  5^  ounces. 
Tlie  convolutions  on  the  right  side  were  exceedingly  coiirso, 
while  those  on  the  left  side  were  smaller  than  usual  for  a 
child  of  her  age.  The  white  matter  of  the  anterior  and 
middle  lobes  on  this  side  was  reduced  to  a  mere  line. 
Unfortunately  I  did  not  examine  the  corpus  striatum  and 
optic  thalamus  of  the  two  sides. 

Examining  now  the  crar.ium,  the  left  side  was  found  to  be 
much  thicker  than  the  right,  and  the  internal  surface  presented 
marked  ditVerences  on  the  two  sides.  Thus  the  left  anterior 
fossa  was  more  prominent  than  the  right,  the  left  anterior  lobe 
of  the  brain  being  correspondingly  depressed  inferiorly.  The 
left  middle  fossa  was  much  smaller  than  that  on  the  opposite 
side  and  was  pear-shaped,  while  the  right  was  more  quad- 
rangular. On  measuring  the  two,  the  left  was  found  to  be 
Ih  inch  in  length  and  Ij  inch  in  breadth,  the  right  measuring 
2  inches  and  If  inch  in  the  same  directions.  The  left  posterior 
fossa  was  shallow.  The  left  cerebella  fossa  was  larger  than 
the  right.  The  lungs  presented  cavities  in  the  apices,  and 
patches  of  tubercle  and  caseous  material  were  scattered  through 
the  substance  of  both. 

The  cerebellum  was  not  specially  examined,  but  from  the 
fact  that  the  left  cerebellar  fossa  was  larger  than  the  right, 
there  is  no  doubt  that  the  left  lobe  of  the  cerebellum  was 
the  larger  of  the  two. 

The  third  case,  A.  H.,  fct.  10  years,  was  admitted  into  the 
Clapton  Asylum,  May  5th,  1875,  and  died  November  12th, 
1875.  Her  father  had  died  at  the  age  of  33,  of  typhoid  fever  ; 
the  mother  was  alive  and  healthy.  There  was  no  family 
history  of  neuroses,  but  the  aunt  on  tin'  mother's  side  had 
died  of  phthisis.  ]>oth  ])arents  had  been  temperate,  and  were 
not  connected  by  consanguinity.  There  were  threc^  other 
children  who  wen'  physically  w<ak,  but  \\lio  were  unaflected 
mentallv.  The  }>aticnt  is  said  to  have  been  menially  sound 
when  born,  and  nothing  was  specially  nolice(l  (excej)t  some 
spots  on  the  body,  when  the  child  was  a  nKmth  oM,  due  to  the 
father  having  had  syphilis  Ix'fore  her  birth)  until  four  years  of 
a'.'c  when   the  chihl  li;id  a  heavy  fall,  and  the  right  side  of  her 
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body  became  paralysed.  Her  intellect,  however,  was  not 
noticeably  affected  until  the  age  of  12  years,  when  she  became 
subject  to  fits  (caus(^  unknown).  These  have  continued  ever 
since,  but  are  slight  in  character.  Since  the  onset  of  the  fits 
she  has  become  dull.  On  admission  she  was  found  to  be 
emaciated  and  the  right  side  of  the  body  was  paralysed.  She 
could  speak  indistinctly,  was  quiet  in  disposition,  but  dirty  in 
her  habits.  Her  mental  capacity  was  small.  She  could  only 
read  words  of  two  letters,  spell  ABC,  add  to  6,  count  to  40, 
and  recognise  two  colours.  She  was  unable  to  dress,  or  take 
her  meals  without  assistance.  She  went  to  school  daily,  but 
made  little  progress.  She  was  very  feeble,  and  frequently  had 
attacks  of  diarrhoea  and  tonic  contractions  of  the  right  side,  no 
doubt  epileptic  in  character.  Later  on,  twitehings  of  the  lip 
were  noticed,  and  the  left  side  of  the  body  sometimes  became 
affected.  She  died  exhausted,  November  12th,  1875.  At  the 
autopsy,  the  body  was  found  emaciated  and  the  right  arm 
flexed  on  the  forearm.  The  craniimi  was  much  thicker  than 
normal.  (I  find  I  have  not  noticed  whether  it  was  thicker  on 
one  side  than  the  other.)  The  brain  weighed  29i  ounces,  and 
was  smaller  than  normal  for  a  child  of  her  age.  The  convolu- 
tions were  flattened,  and  the  sulci  diminished  in  depth.  There 
was  a  large  excess  of  subarachnoid  fluid,  especially  over  the 
left  hemisphere  of  the  brain.  The  arachnoid  membrane  was 
opaque  in  ]ilaces,  especially  over  the  site  of  the  subjacent 
vessels.  On  slicing  through  the  brain,  the  lateral  ventricles 
and  the  fourth  were  seen  to  be  much  dilated  with  fluid,  though 
some  had  drained  away,  the  left  lateral  ventricle  being 
apparently  the  fuller  of  the  two,  so  that  th(>  septum  lucidum 
was  a  little  to  the  right  of  the  middles  lin<'.  On  comparing 
the  two  sides  of  the  brain,  the  I«t'(  hemisphere  ajipeared 
smaller  than  the  right,  especially  anteriorly.  The  corpora 
striata,  optie  Ihidaini  and  (cerebellum  npjteared  noiiiKil  and 
equal  in  sijse,  but  this  may  have  hcou  dne  (o  thi'  atrophy  of 
the  hemis])hero  being  snnill  in  iimonnt. 

I'roiu  the  eases  jnst  given,  as  well  as  those  iclated  hv  \  an 
der  Ki)lk,  I  >r.  TaAhir  iii  (Jii\'s  ll(is|)iliil  Ivcprnts,  and  i>lhers, 
it  appeals  that  the  nsnal  appearances  lonnd  post  mortem  are; 
IhieknesH  of  the  eraninni,  opat*ity    and   thieUness  ol'  the  nieiu< 
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brancs,  effusion  of  sornni  into  the  subarachnoid  space,  sometimes 
into  the  ventricles  and  atrophy  of  one  hemisphere,  includiug  the 
corpus  striatum,  optic  thalamus  and  pons  of  the  affected  side. 
J*^inee  the  tibres  of  the  superior  pedunch's  of  the  cerebelhim 
undergo  a  complete  decussation  beneatli  the  upper  \k\\y  of  the 
corpora  <|uadrigemina,  and  those  of  the  midtlle  peduncles 
decussate  in  the  pons  varolii,  while  the  fibres  of  the  pyramids 
of  the  medulla  have  their  well-known  crossed  direction,  there 
is  atro})hy  of  the  cerebellum  and  of  the  sjiinal  cord  on  the 
opposite  side. 

The  course  of  events  appears  to  be  this ;  first,  there  is,  as  the 
result  of  chronic  inflammation  of  the  meninges,  or  of  the  cortical 
substance,  wasting  of  one  side  of  the  brain.  To  compensate 
for  this  the  skull  becomes  thickened,  and  serum  is  poured  out 
beneath  the  arachnoid  and  into  the  ventricles.  Then,  since 
those  parts  of  the  brain  which  are  connected  with  motion  are 
wasted,  the  limbs  whose  action  is  governed  by  them  are  imper- 
fectly nourished  and  become  atrophied. 

With  reference  to  the  microscopical  appearances  found  in 
atrophy  of  the  brain,  a  case  is  quoted   by   Dr.  Major  in  the 
Journal  of  Mental  Science '  for  1879,  in  w  hich  especial  atten- 
tion was  paid  to  this  point,  with  the  following  result. 

The  cortex  of  the  convolutions  of  the  affected  side  was  seen  to 
be  reduced  in  thickness,  and  under  a  low  power  seemed  to  be 
made  up  of  small  round  cells  of  uniform  size,  here  and  there  only 
a  pyramidal  corpuscle  being  observable,  in  marked  contrast  • 
with  the  appearances  in  the  cortex  of  the  opposite  hemisphere. 
Examination  with  higher  powers  showed  that  the  nerve-cell 
elements  were  extremely  few,  as  well  as  small,  ill-developed, 
and  deficient  in  branches.  The  intercellular  matrix  of  the 
neuroglia  was  denser  and  coarser  than  in  the  right  hemisphere 
and  under  normal  conditions.  In  the  internal  white  matter 
the  nerve  fibres  were  nearly  absent  in  some  places,  the  whole 
tissue  being  represented  by  numerous  Deiter's  connective 
tissue  cells  with  their  dense  intercommunicating  net-work^ 
naked  nuclei  and  occasional  vessels.  The  atrophied  lobe  of 
the  cerebellum  showed  a  condition  of  thickness  and  wasting  of 
the  outermost  grey  layer,  few  and  ill-developed  cells  of 
J*urkiiijc,  and  excess  of  connective  tissue  corpuscles. 
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The  spinal  cord  was  not  examined  by  Dr.  ]\Iajor,  but  was  so 
by  Dr.  'I  ay  lor  in  a  case  related  by  him.  There  was  shrinking 
of  the  anterior  grey  cornu  and  of  the  antero-lateral  column  of 
the  affected  side,  but  the  number  and  size  of  the  ganglion  cells 
of  the  anterior  cornua  were  almost  identical.  The  cells  on  both 
sides  were  identical  in  colour  after  staining,  in  structure,  out- 
line, and  processes,  witli  those  of  the  opposite  healthy  side. 
There  was  nowhere  any  degeneration  of  the  nerve  fibres  in  the 
white  columns,  and  the  dorsal  and  lumbar  regions  were  dis- 
tinguishable in  no  respect  from  those  of  a  healthy  cord. 


ON    THE    ALTERATIONS    OF    CORTICAI-    EXCITA- 
BILITY BY  ("OLD  APPLIED  TO  THE  SURFACE 
OF  THE  BRAIN. 

BY    II.    DE    VARIGNY,    M.D.    (PARIS.) 

Although  several  physiologists  have  already  invostigatod  this 
question,  there  does  not  seem  to  be  any  general  understanding 
as  to  the  interpretation  of  the  results  obtained.  I  have  recently 
made  some  ten  or  twelve  experiments  concerning  this  qiiiestionem 
vexatam,  and  I  made  them — purposely — before  acquainting 
myself  with  the  conclusions  reached  by  others,  but  knowing 
the  methods  on  which  they  proceeded  in  their  experiments. 

]\I.  Marcacci,  an  Italian  physiologist,  has  investigated  the 
subject,  if  not  thoroughly,  at  least  more  so  than  any  one  else. 
His  experiments  are  described,  by  himself,  in  the  *  Archives 
Italieunes  de  Biologic.'  *  They  were  intended  to  be  used  as  facts 
in  suj)})ort  of,  or — as  the  case  might  be — against,  the  theory  of 
experimental  excitability  of  the  gray  matter  of  the  brain.  The 
nervous  tissue,  and  especially  the  gray  matter,  must  be  con- 
sidered as  the  most  exalted  of  all  the  tissues,  the  last  to  be 
evolved,  the  one  the  functions  of  which  are  the  most  j)erfect  and 
conii>lete.  It  must  also  be  the  most  delicate,  that  is,  the  one 
injury  to  which  is  of  most  consctpience  to  the  organism,  as  well 
as  the  one  most  easily  injured.  It  is  known  in  a  general  manner 
that  all  tissues  die  rai)idly  Avhen  submitted  to  the  influence  of 
a  certain  degree  of  cold,  or  of  heat:  ^I.  ^lareaeci  believes  that 
the  same  is  true  of  the  gray  matter ;  and  we  all  agree  in  this, 
although  not  being  certain  which  degree  of  cold — for  instance 
— is  t'nough  to  deprive  the  gray  matter  of  its  vitality. 

But  we  do  not  know  positively  wln'ther  cold  apjtiicd  to  the 
surface  of  the  brain  in  the  way  in  which  ^I.  ^Marcacci  aj)plies 

'  Vol.  i.,  II.  2t!l,  ISS2.  "  Ktiuk'H  Critiques  et  Expcriiiu-ntiilcs  surk-s  ('tiitros 
iiiiitfiii.s  corlican.v."     }^rc  iiliHtmct  in  '  Bkain,'  18S.S,  |i.  1 1'2. 
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it  docs  really  kill  the  brain-elements :  in  fact,  I  do  not 
believe  it  does  ;  nor  do  I  believe  I  killed  them  in  my  own 
experiments  conducted  in  the  same  manner  as  M.  Marcacci 
did.  This  author  says — and  it  is  true — that  by  pulverising 
ether,  or  other  liquids,  such  as  chloride  of  methyle,  on  the  brain 
surface,  one  may  obtain  20,  30,  even  40  degrees  below  zero 
(Centigrade). 

It  is  true  that  if  such  liquids  are  pulverised  upon  a 
thermometer,  the  cold  may  be  intense  enough  to  bring  the 
mercury  down  to  —  30^  or  —  40',  but  are  we  sure  that  the  same 
process  can  freeze  the  brain  surface  ?  I  have  often  pulverised 
ether  on  this  surface  during  ten  and  twelve  minutes  continuously ; 
I  never  found  the  gray  matter  frozen  ;  the  blood  did  not  cease 
to  flow  in  the  vessels,  and  the  temperature  always  came 
back  to  its  normal  degree  in  a  few  minutes. 

The  surface  was  certainly  cold  after  pulverisation,  but  it 
never  remained  so.  I  think  it  must  be  a  very  difficult  process 
to  really  freeze  the  cerebral  matter,  even  to  half  or  quarter  of 
an  inch  in  depth,  on  the  living  animal.  After  my  own 
experiments  I  feel  quite  sure  that  I  never  froze  the  brain- 
surface,  nor  even  was  near  doing  so,  and  I  do  not  think  the 
case  to  have  been  different  with  M.  Marcacci.  He  shows  that 
the  pulverisation  of  ether,  etc.,  on  the  brain-surface  does  not 
interfere  with  the  excitability  of  the  same ;  it  even  seems 
in  some  cases  that  excitability  is  increased.  M.  Marcaoei 
concludes  that  when  the  brain-surface  is  excited  (with 
electricity),  the  motor  results  are  to  be  ascribed  not  to  the 
excitation  of  gray  matter,  since  its  movements  are  obtained 
even  where  this  nuitter  is  [thought  to  br]  frozen,  but  to  the 
excitability  of  the  subjacent  white  tracts.  I  have  already 
discussed  the  results  obtained  by  M.  IMarcaoci,  in  my  work  on 
the  electrical  excitability  of  the  brain  :'  1  shall  not  go  over 
them  again  here,  liut  I  must  remark  that  this  observer's  M^^\\- 
clusions  do  not  logically  follow  fnmi  his  rvpcrinu'nts.  Ho 
shows  that  motor  results  arn  still  obtained  whtii  the  gray 
matter  has  been  submitUnl  ti»  tho  iulhienci!  »)f  cold  :  \m'  mliiiit 
this;  it  hIiows  that  it  the  gray  matter  is  piiralysiMl.  the  white 

'  '  lliclicnhuH  i'X|H'iiiiniitiil(H  Hiir  r«'Xt'iUiljiliti- clt>flriiiiiii  iKn  ('in»iivi>luti»>a» 
C^'rdlii'iilrH,  it  Hiir  lit  (MTioiiu  irrxi'ilulioii  lul<'iiU<  tlti  cervcuii.'     I'uriri,  Alouii,  1S84 
Vol.     Nil  g 
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Olio  is  not;  but  ilocs  it  prove  anything  more?  Does  it  show 
that  the  gray  matter  is  necessarily  and  always  unexcitable  ? 

In  my  own  experiments,  I  have  worked  on  dogs,  and  nscd 
the  ether-spray.  The  way  I  proceeded  was  the  following. 
The  dog  being  narcotised  with  chloral  (intra-venons  injec- 
tions), and  the  brain  being  exposed,  I  ascertained  exactly  what 
strength  of  current  was  necessary  to  obtain  a  motor-reaction 
of  the  fore-leg,  for  instance,  and  also  the  time  reqnired  for 
the  occurrence  of  this  reaction — that  is,  the  time  elapsing 
between  the  moment  when  the  brain  was  excited  and  the 
moment  the  motor  result  began  :  in  short,  the  latent  time 
of  reaction.  When  these  two  points  had  been  accurately 
ascertained,  I  began  pulverising  ether  on  the  brain-surface, 
doing  all  I  could  to  refrigerate  the  motor-centre  of  one  leg 
only,  for  instance,  without  injuring  that  of  the  other.  AVhcn 
refrigeration  had  been  going  on  during  five,  ten,  or  fifteen 
niinntes,  I  ascertained  whether  the  motor-centre  conld  1k^ 
excited,  with  wliat  current  strength,  ami  witli  what  latent 
time. 

I  shall  quote  here  some  of  my  experiments. 

Experiment  1. — Spaniel  dog;  weight,  about  six  kilogr. 
Young,  not  very  lively.  The  motor-centre  of  the  fore  leg 
is  easily  excited  by  Dubois-Reymond's  secondary  coil  at 
5"  Cent.     The  latent  time  is  0"07  second. 

T  pulverise  ether  during  eight  minutes,  I  then  try  to  excite 
the  motor-centre  with  the  same  current  (o*^  Cent.),  no  result. 
I  then  push  the  secondary  coil  gradually  from  5°  to  0°. 
Unfortunately  the  experiment  had  to  sto})  here  :  I  did  not 
ascertain  how  much  time  was  required  for  the  recovery  of  the 
excitability  of  the  motor-centre. 

Experiment  2. — In  this  experiment  I  obtained  the  same 
results  as  in  the  preceding ;  that  is,  the  motor-centre  lost  its 
excitability  after  a  few  minutes,  and  conld  no  more  be  excited 
by  tiie  current  which  was  previously  suflicieiit,  nor  by  the 
stn»ngest  current  that  could  be  obtained  with  the  coil.  JIow- 
ever,  after  a  little  while,  some  reaction  could  be  obtained. 

Experiment  3. — In  this  experiment  I  obtained  a  very  interest- 
ing result.  After  having  ascertained  the  two  data  necessary 
in    this   sort    of  experinu-nts,    T   sprayed    ether  during    eight 
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minutes.  During  five  minutes  after  this,  the  motor-centre 
was  entirely  unexcitable.  But  within  a  short  time  it  seemed  to 
react  again,  and  about  a  quarter  of  an  hour  after  the  spray  the 
current  required  was  the  same  as  before.  As  soon  as  I  per- 
ceived that  excitability  had  returned,  I  ascertained  the  length 
of  the  latent  time,  and  to  my  great  astonishment  found  it  shorter 
than  I  had  ever  done  before  the  pulverisation.  Instead  of 
0"09  second  and  0*08  second,  I  found  0*07  second  and  0*06 
second.  It  seems  as  if  the  temporary  paralysis  of  the  nervous 
elements  had  been  followed  by  a  kind  of  increase  of  energy  or 
hypersesthesia. 

I  need  not  relate  any  more  experiments  here,  but  may  con- 
fine myself  to  giving  the  general  results  reached  by  me.  Gener- 
ally speaking,  after  a  five  to  ten  minutes'  pulverisation,  excita- 
bility disappears  or  only  diminishes.  It  can  always  be  made  to 
disappear  if  the  spray  be  kept  on  long  enough.  After  some 
while,  if  the  cold  has  not  been  too  intense,  it  reappears  slowly, 
and  may  become  greater  than  it  was  before.  At  any  rate  I  have 
never  seen  a  five  to  ten  minutes'  pulverisation  injure  the  cortex 
cerebri  to  such  an  extent  that  recovery  of  excitability — transi- 
tory perhaps — became  impossible.  M.  Marcacci  either  must 
have  used  very  strong  currents,  capable  of  exciting  the  white 
tracts  when  the  gray  matter  was  paralysed,  or — as  I  should  feel 
inclined  to  believe — did  not  really  paralyse  the  gray  matter. 
I  do  not  see  how  to  explain  otherwise  the  interesting  results 
this  physiologist  has  obtained.  1  c;uiu)t  say  anything  definite 
as  to  the  length  of  the  latent  time  after  the  return  of  excita- 
bility ;  I  have  generally  found  it  about  the  same,  sometimes 
a  little  longer,  an*!  onc(;  mucli  shorter. 


Q  -' 


(riiiiif;i(  (fascs. 

CASE  OF  OCCIPITAL  EXCEPHALOCELE  IN  WHICH 
A  CORRECT  DIAGNOSIS  WAS  OBTAINED  BY 
MEANS  OF  THE  INDUCED  CURRENT. 

BY   VICTOR    HORSLEY,    B.S.,   M.B.    (lOND.),  F.R.C.S. 

AKsi»tant  Profe»sor  of  rnlholagu  in  Uiiirfrnili/  Collfgr,  London;  and  Surg  icnl 
Becjiatrnr  to  University  College  Ho»})ital. 

My  excuse  for  publishing  a  case  of  Encephalocele,  a  condition 
tlie  nature  of  ^niich  is  well  understood,  lies  in  the  fact  that  in 
this  particular  instance,  as  in  all  hitherto  published,  the  details 
of  diagnosis  wore  very  obscure,  and  I  therefore  ventured  to 
clear  up  the  difliculty  by  stimulating  the  hi>rnial  jxirtion  of 
brain  with  the  interrupted  induced  current.  Wishing  also 
to  draw  attention  to  the  causes  of  failure  in  those  cases 
where  operation  was  attempted,  it  seemed  best  to  take  this 
opportunity  of  discussing  the  various  methods  and  their 
results. 

I  am  greatly  indebted  to  the  kindness  of  Mr.  Marcus  Beck 
for  the  opportunity  of  treating  this  case. 

CLINICAL  REPORT,  Sett.  22nd,  1884. 

Ernest  John  0.,  No.  1921. — Admitted  into  University 
College  Hospital  on  21st  September,  1883.     Age  six  weeks. 

Past  Ilisfori/. — The  child  was  born  at  full  time,  the  labour 
was  easy,  and  nothing  abnormal  noticed,  excepting  tlie  tumour 
which  was  at  the  time  of  birth  cciual  in  size  to  half  the  child's 
head.     ChiM  was  "■jaundiced  "  three  days. 

Family  History. —  Patient  was  the  fourth  child  in  five  years, 
the  last  child  being  1()  months  old.  The  second  child  died, 
cause  not  stated  ;  the  remainder  were  healthy.  The  father 
(an  ostler)  was  a  well-developed,  healthy  young  man.  The 
moth(^r  was  of  average  hciglit,  but  thin  and  jioorly  developed. 
Patimt's  maternal  grandmother  and  three  aunts  died  of 
"  consuniplion."  INIatcrnal  unch^  now  in  Brompton  Hospital 
with  ])hthisis      Fjither's  family  healthy. 

rresent  State,  oti  admission. — Patient  was  a  pale  thin  child, 
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with  a  pendulous  tumour  attached  to  the  occiput.  All  its  life- 
processes  appeared  perfectly  normal,  except  that  its  temperature 
(rectum)  varied  from  97^  F.  to  99'4'  F.  as  a  "  normal  "  range. 

Head. — The  skull  was  very  prognathous  and  scaphocephalic. 
the  masto-temporal  ridge  and  lambdoid  suture  very  strongly 
marked,  while  the  fontanelles  were  perfectly  normal.  The 
scalp  was  covered  with  soft  hair,  and  hanging  from  the  occi- 
pital region  was  a  sacculate  tumour,  which  covered  the  lower 
two -thirds  of  the  occipital  bone,  and  occupied  about  half 
the  breadth  of  the  bone  in  the  middle  line.  The  tumour  was 
covered  by  skin,  the  surface  of  which  was  harsh  in  patches,  and 
reddened  all  over,  with  a  few  enlarged  veins  showing,  close  to 
the  attached  border.  It  was  also  hairy  (like  the  rest  of  the 
scalp)  for  about  one-fourth  of  its  surface,  extending  from  the 
attached  border.  Moreover,  on  the  right  side  of  the  sac 
there  was  a  large  firm  cicatrix  (congenital)  which  was  3  in. 
long  by  \  in.  broad,  situated  opposite  the  middle,  and  directed 
backwards  and  slightly  upwards.  The  circumference  of  the 
sac  at  its  greatest  diameter  was  about  12^  in.  The  wall  of  the 
sac  was  composed  of  skin,  and  a  strong,  evidently  fibrous 
capsule  with  trabeculae  crossing  the  cavity  at  different  points. 
The  occipital  bone  could  be  easily  felt  to  be  perforated  by  a 
hole  apparently  1  inch  in  diameter,  and  occupying  one-third 
of  the  occipital  crest.  Emerging  from  this  hole,  and  project- 
ing into  the  fluid  which  filled  the  tumour,  could  be  felt  a 
rounded  mass,  apparently  \\  inch  broad,  but  (owing  to  the 
fluid  around  it)  its  outline  could  not  well  be  made  out.  The 
rest  of  the  surface  of  the  body,  the  skeleton,  the  muscles,  and 
viscera,  appeared  perfectly  normal. 

Central  Nervous  System. 

Cerebrum  Cortex. — Child  appeared  to  possess  the  average 
mental  capabilities  of  its  ago.  It  slept  soundly,  but  when 
awake  there  was  ptosis  on  both  sides,  so  that  the  eyes  were 
only  half  open.  It  took  little  notice  ctf  things  around,  and 
rarely  iiiado  any  puri)osivo  movcnienls.  \\'lirn  tlio  clK'st  was 
tickled,  it  (basal  ganglia?)  made  scnii-ctxiniiiiatetl  niovt'nu'Uts 
(defensive)  (tf  all  the  limbs.  W'iien  awoke  l'n»ni  sleep,  its  liniliH 
perfornie(l  irregular  movements  of  llexion  and  extension,  and 
Bomotinies  the  whole  trunk  also. 

Th(jro  was  constant  rigidity,  with  eontraefiou  of  llie  lle\or 
museles  of  the  h^ft  forearni,  and  sliglitly  of  the  arm  also.  riu> 
olbow  was  Uejtt  llexe(l  at  a  right  ai\gh'. 

Mi'iJnlhi  Ohlonijatd.  Itispinttorif  (  V;//r«'.  —  Kespirations  nor- 
mal. I''inn  [tiessnre  on  th(»  .mhc  caustMl  arrest  of  respiratory 
iiio\  (ineiils  in  lull  inspiiat  ion. 
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Cardiac  Centre. — ULurt  beat  perfcvtly  regular.  Only  slight 
quickening  of  the  pulse  could  be  made  out  on  pressure  of  the 
sac. 

Vaso-motor  Centre. — Skin  over  trunk  and  limbs  moist  and 
warm.     Tache  cerel»ralo  well  marked  over  the  whole  body. 

Vomiting  Centre. — Patient  never  vomited. 

DeghUition  Centre. — Swallowing  perfect 

Cranial  Nerves. 

1st.  Patient  apparently  noticed  odours  such  as  pepi)ermint, 
«S:c.  (Substances  employed  were  not  so  strong  as  to  irritate  the 
5th  nerve.) 

2nd.  Patient  took  no  notice  of  bright  objects  held  or  moved 
about  in  front  of  the  eyes,  and  the  jmpil  was  not  noticed  to 
vary  under  those  circumstances. 

3rd.  The  pupils  were  equal  and  very  small,  being  from  1  to 
1  '5  mm.  in  diameter.  It  was  very  doubtful,  moreover,  if  they 
reacted  to  light  at  all,  or  very  sluggishly. 

4th  and  6th.  Normal. 

5th.  Normal.  Tactile  sensibility  and  reaction  to  ammonia 
normal. 

7th.  Normal.  Saliva  secreted  freely.  Pressure  on  the  sac 
caused  also  a  copious  lachrymal  secretion. 

8th,  9th,  10th,  11th,  and"  12th,  appeared  normal. 

Spinal  Cord. — Motion  and  sensation  transmitted  normally. 
All  the  visceral  centres  and  reflexes  were  perfectly  normal. 

Convulsions. — It  was  found  by  Mr,  E.  J.  Godlee,  to  whom 
the  patient  was  first  brought  as  an  out-patient,  that  pressure  on 
the  solid  mass  into  the  interior  of  the  sac  caused  a  general 
convulsion.  After  its  admission  the  following  facta  were 
observed  : 

Pressure  on  the  right  side  of  the  peduncular  process  (pass- 
ing through  the  hole  in  the  occipital  bone)  gave  rise  to 
powerful  contractions  of  all  the  muscles  of  the  trunk  and  limbs, 
but  most  especially  on  the  left  side.  In  each  group  of 
muscli  s  the  se<|uence  of  events  was  the  same,  namely,  clonic 
spasms  ])assing  into  tonic  contraction,  this  stage  being  often 
incomplete,  with  the  existence  of  tremors  as  a  result,  the  rate 
of  the  tremors  being  about  that  of  ankle-clonus.  The  order 
of  march  of  the  spasms  was  face,  upper  limbs,  trunk,  and  then 
the  lower  limbs. 

Contraction  of  the  upper  group  of  fiicial  mu.scles  on  both 
sifles  was  tirst  noticed,  and  tliis  was  followed  l>v  powerful  coii- 
traeliuiis  of  the  left  lower  facial  muscles,  (he  angle  (»f  the 
moutii  on  that  side  lieiug  drawn  stronglv  upwards  and  to  the 
left,  while   the  na.^ol.il'ial   fold   was  very   nnicli  exaggerated  : 
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the  riofbt  lower  facial  muscles  also  were  seen  to  be  contracting, 
but  could  not  antagonise  the  left  side.  This  is  seen  very 
well  in  instantaneous  photographs  (taken  very  kindly  for  me 
by  Mr.  Hyde  Marriott)  of  the  child  while  convulsed. 

There  were  no  movements  of  the  eyes  nor  of  the  pupils 
following  the  contraction  of  the  face  ;  the  upper  limbs  became 
flexed  in  all  segments  ;  the  rigidity  of  the  left,  noted  above, 
being  exaggerated,  and  both  limbs  showing  the  tremor  very 
markedly.  As  before  said,  most  movement  was  on  the  left 
side  (i.e.  opposite  to  that  pressed  upon). 

After  the  spasms  had  become  fully  developed  in  the  upper 
limbs,  they  invaded  the  trunk  muscles  and  caused  flexion  of 
the  trunk,  i.e.  slight  emprosthotonus,  the  movements  being 
accompanied  by  powerful  tonic  contraction  of  all  the  muscles 
in  the  lower  limbs,  the  result  being  that  all  the  joints  were 
fixed  in  a  position  of  90"^. 

Directly  the  pressure  on  the  tumour  mass  was  removed,  the 
spasms  left  off,  the  limbs  returning  to  rest  after  a  few  irregular 
movements.  Pressure  applied  to  the  opposite  side  (the  left) 
produced  the  same  movements,  but  much  less  marked. 

Simple  pressure  to  the  convex  surface  of  the  tumour  caused 
feeble  movements  of  the  same  kind. 

Oct.  f). — In  the  afternoon  of  this  day  the  sac  was  aspirated 
and  370  cc.  drawn  oif.  The  chemical  reactions,  &c.,  will  be 
given  later,  as  they  were  almost  identical  with  those  shown  by 
the  fluid  obtained  from  the  tumour  by  subsequent  aspirations. 
During  the  aspiration  the  child  seemed  absolutely  unaffected 
in  every  way. 

The  intrasaccular  portion  of  tlie  brain  could  now  be  felt  to 
be  a  bilobed  mass  with  a  rounded  surface. 

After  the  aspiration  the  tumour  very  slowly  filled  again,  and 
by  the  end  of  seven  weeks  had  recovered  the  size  jjrevious  to 
aspiration,  viz.  circumference  10  inches. 

It  was  believed  that,  as  has  often  been  recorded,  a  small 
pr(jcess  of  the  choroid  j)lexus  projected  into  the  interior  of  tlie 
sac  (this  liowever  was  soon  found  to  be  erroneous),  and  there- 
fore it  occurred  to  mo  to  try  the  effect  of  twisting  the  sac  on  its 
pedicle.  This  was  easily  done  l)y  marking  cjuadrant  lines  on 
the  sac,  and  by  continuing  them  on  to  tlie  head,  a  drtiiiito 
means  of  recording  the  amount  of  rotation  was  obtained,  it 
was  found  possihie  to  turn  the  tumour  IT*  vsithout  causing 
mor«!  than  transitory  uneasiness. 

The  rotation,  however,  had  none  of  tlu;  desired  elVeets  of 
checking  the  relilling  of  the  sac,  which  simply  became  more 
tonH«\  and  in  \\wvv  days  the  whoh<  of  the  skin  covering  it  \xus 
de(*j>ly  congesled  ainl  of  a  height  retl  coionr. 

'1  h(*  sac  wiis   1  lieiel'oie  as|iirate(l  iigain,   ami    I  .">  (>niices  w  it  li 
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drawn  ;  but  three  days  later  the  circumference  was  14^  inches, 
and  on  the  next  day  the  child  vomited.  The  sac  was  con- 
sequently turned  back,  when  all  these  symptoms  disappeared. 
On  Deceml>er  1st  the  sac  was  again  aspirated,  and  26  ounces 
drawn  oft*.  When  the  sac  was  completely  emptied,  the  cerebral 
mass  was  felt  to  be  distinctly  fluctuating  on  the  right  side. 
A  hypodermic  needle,  with  syringe  attached, was  passed  through 
the  wall  of  the  large  sac  into  this  smaller  one,  and  2*4  cc.  of  a 
slightly  blood-stained  fluid  was  drawn  off".  (This  fluid  was  of 
a  pale  straw  colour,  was  faintly  alkaline,  inodorous,  and  had  a 
faint  saltish  taste.  It  gave  no  precipitate  on  boiling,  but 
Millon's  reagent  threw  down  a  cloudy  precipitate,  which 
turned  brick-red  on  heating.) 

During  the  following  24  hours,  about  2  ounces  of  fluid  col- 
lected in  the  sac.  Twelve  days  later  (December  12th),  the  sac 
was  aspirated  for  the  fourth  time,  and  17  ounces  withdrawn. 

The  advisability  of  endeavouring  to  check  the  formation  of 
fluid  (see  remarks)  rendered  it  very  necessary  to  know  if 
possible  what  portion  of  the  encephalon  was  protruded  through 
the  hole  in  the  occipital  bono.  From  a  case  *  published  at 
the  time,  it  appeared  very  possible  that  the  mass  consisted  of 
the  corpora  quadrigemina,  and  it  occurred  to  me  at  once  that 
this  point  could  be  cleared  up,  by  applying  the  interrupted 
induced  current  to  the  tumour. 

To  the  primary  coil  of  an  ordinary  Dubois-Eeymond  coil 
with  interrupter,  a  pint  bichromate  cell  was  attached,  and 
small  ball-pointed  (^  inch  diameter)  electrodes  were  fixed  to 
the  binding-screws  of  the  secondary  coil.  The  strength  of 
current  employed  could  just  be  borne  by  the  fingers,  the 
secondary  coil  being  4  .  cm.  distant  from  the  zero  point 
(zero  being  the  strongest).  The  following  striking  results 
were  obtained. 

(1.)  When  the  current  was  directed  horizantaJhj  through 
the  nuiss,  no  result  was  obtained. 

(2.)  When  one  electrode  was  placed  on  the  ui>per  surface 
and  the  other  on  the  lower  surface,  and  the  current  con- 
sequently sent  verticalhj  through  the  hernia  cerebri,  there 
followed  rapid  conjurjate  deviation  of  both  eyes  towards  the 
side  stimulated.  The  conjugate  deviation  to  the  right, 
however,  was  not  so  marked  as  the  movement  to  the  left, 
which  was  very  sudden.  If  the  electrodes  were  taken  oft",  the 
eyes  returned  slowly  by  jerks  to  the  middle  line  again.  If 
the  electrodes  were  ke])t  in  apposition,  the  deviation  of  the 
eyes  was  not  maintained  for  more  than  10  seconds.  Beyond 
salivation,  the  current  caused  no  other  symptoms,  no  change  in 

*  "SutU'D, '  Patliological  Transactions','  1883,  r-  18. 
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the  pupil  nor  in  the  rigidity  of  the  left  arm.  Patient  showed 
no  sense  of  discomfort  from  the  current. 

It  was  consequently  assumed  that  the  portion  of  brain 
involved  was  the  corpora  quadrigemina. 

On  December  20th  the  sac  was  aspirated,  and  23  ounces 
of  fluid  drawn  off;  and  again  on  December  28th,  when  18 
ounces  were  taken  away. 

In  the  hope  of  causing  the  sac  to  shrink,  the  posterior  half 
was  constricted  off  with  a  tape  ligature,  and  into  this  portion 
was  injected  (December  28th) — with  18  minims  of  iodine 
solution — Pot.  iod.  gr.  xx ;  iodine  gr.  x  ;  glycerine  3J. 

The  injection  had  no  apparent  effect  on  the  child. 

On  December  30th,  however,  it  was  found  that  the  wall  of 
the  sac  was  sloughing  opposite  the  point  of  constriction,  and 
therefore  the  much-delayed  operation  of  cutting  away  the 
larger  portion  of  the  sac  was  commenced. 

Although  the  patient  was  perfectly  conscious,  he  did  not 
exhibit  any  sense  of  discomfort  when  the  harelip-pins  used  to 
temporarily  close  the  sloughed  opening  were  passed  through 
the  skin ;  consequently  the  following  operation  was  performed 
without  previously  anaesthetising  the  child.  As  a  precau- 
tionary measure,  an  india-rubber  band  was  passed  round  the 
pedicle  of  the  tumour  to  control  haemorrhage,  but  this  was 
taken  off  almost  directly. 

A  free  vertical  incision  was  made  over  the  middle  of  the  sac, 
the  interior  of  which  was  found  to  be  filled  with  a  blood-stained 
serous  fluid.  In  the  posterior  half  of  the  sac  the  iodine  had 
excited  a  little  inflammatory  disturbance,  producing  flakes  of 
fibrinc  and  soft  trabecular,  passing  across  the  cavity,  while 
the  wall  of  the  sac  itself  was  cedematous  and  the  surface 
hyporsemic. 

The  posterior  half  of  the  sac  was  then  cut  away  freely  with 
the  knife,  so  as  to  leave  two  oval  lateral  flaps.  It  was  now  seen 
that  the  cavity  was  lined  by  the  dura  mater,  in  short,  was  part 
of  the  siil)dural  si)a(;e;  for  closing  the  aperture  in  the  Kme  was 
a  second  much  smaller  sac,  almost  round,  formeil  by  a  bluish 
membrane,  and  enclosing  the  liernial  portion  of  the  euce- 
piialon  (see  Fig.).  It  was  clear  that  no  good  could  result  from 
opening  this  second  sac,  so  an  attempt  was  made  to  stop  the 
"secreting"  power  of  the  dura  mater  lining  the  largo  sac, 
by  sjionginj'  its  surfacio  over  with  chloride  of  zim*  sttlntit)ii 
(10  grs.  toj^j).  Tii(!  lin(^  ofiiK-isioii  was  tlieii  cK)sed  with  about 
thirty  interrupted  line  silk  sutures;  the  wound  was  dressed 
with  carbolic  gau/i!  and  iodoform  wot»l,  tht>  wholo  opi'ration 
being  pca-fornKnl  under  the  spray.  At  th(>enil  of  the  operation, 
which  lasted  about  40  minutes,  tiie  child  was  very  oolhipsed, 
unconscious,  and  cyanotic  :   I  hours  later,  at  7  I'.M.,  patient  couM 
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not  swallow,  so  an  oncnui  of  milk  ami  brandy  (\])  was 
administered.  This  revived  the  child  so  tar,  that  by  3  a.m. 
it  was  warm  (temperature  lUF),  and  taking  its  food  readily. 

On  the  next  day,  January  1st,  1884,  the  sac  was  found  to  be 
half  full  of  fluid,  wound  lookin^jc  perfectly  quiet ;  the  next  day 
the  sac  was  found  to  be  distended,  so  a  small  incision  was 
made  into  the  left  side,  and  slightly  turbid  serum  allowed  to 
escape,  the  opening  being  kept  patent  with  a  slij)  of  pro- 
tective. During  this  and  the  next  day  tln^  patient  gradually 
got  more  drowsy,  and  refusing  food,  it  died  on  January  4th. 
After  the  operation  the  temperature  rose  gradually  in  12 
hours  to  101  "8,  it  then  varied  from  90  to  103*2  being  103 
one  hour  before  death,  and  103*4  a  few  minutes  after. 

Note  on  the  General  State  of  the  Patient. — From  the  time  of 
admission  to  its  death  it  took  its  food  very  readily  ;  but  in  spite 
of  that,  it  steadily  emaciated,  the  loss  of  fat  (of  which  tissue 
there  was  but  little  on  admission)  being  followed  by  wasting 
of  the  muscles.  During  the  two  months  preceding  its  death 
the  emaciation  proceeded  very  rapidly,  and  for  the  last  month 
the  food  passed  per  anum  but  slightly  altered  by  digestion. 
Alteration  in  its  diet  made  no  obvious  eflfect. 


Analysis  oftlie  Fluid  draivn  off  from  the  Dura!  Sae. 

The  general  appearance  of  the  fluid  and  its  reactions  were 
80  constant,  that  one  descrii)tion  will  suflice  for  the  various 
quantities. 

The  fluid  was  proved  to  be  albuminous,  and  it  did.  not  con- 
tain sugar  nor  extractives. 

Fluid  was  of  a  pale-straw  colour,  clear,  watery,  inodorous, 
and  had  a  saltish  taste.  The  reaction  was  weakly  alkaline 
(fixed).     There  was  no  deposit,  and  sp.  gr.  =  lOOG  — 1015. 

(1)  Boiling  produced  a  very  faint  cloud,  insoluble  in  acetic 

acid. 

(2)  Addition  of  11,0,  nil. 

(3)  Addition  of  alcohol  threw  down  a  white  precipitate  partly 

redissolved  in  excess  of  I1,0. 

(4)  Addition  of  '2  per  cent.  IK'l,  nil. 

(6)  Pot^issic  ferrocyanide  and  acetic  acid  gave  a  dense,  curdy 

precipitate,  insoluble  on  boiling. 

(7)  Millon's    reagent    gave    a    i)ink    precfpitatc,    turning 

crimson  red  on  heating. 

(8)  k^ilver  nitrate  gave  a  curdy  white  j>recipitate,  soluble  in 

ammonia. 
(•J)  Boiling  with  I'ehling's  solution  gave  only  a  dirty  brown 
precipitute. 
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(10)  There  were  no  extractives  nor  urea. 

(11)  Estimation  of  phosphates  by  uranic  nitrate  : 


Percentage 

Date. 

Quantity. 

of  phosphoric 
acid. 

October  10th 

370cc. 

•Oil 

November  25th 

320CC. 

•013 

December  1st 

728cc. 

•017 

11th 

•           >•■>• 

476cc. 

•02 

„        20th 

•            •            •            • 

644CC. 

•028 

28th 

504cc. 

•028 

Note. — It  will  be  seen  from  this  table  of  analyses,  for  which  I  am  indebted 
to  my  friends,  Mr.  Hyde  Marriott  and  Mr.  MacCabe,  that  the  proportional 
amount  of  phosphoric  acid  lost  on  each  occasion  gradually  increase<l  in  amount 
as  the  case  progressed,  in  fact,  up  to  December  11th  the  increment  was  almost 
exactly  -003  per  cent.  This  interesting  fact  should  no  doubt  be  considered  in 
relation  to  tlie  gradual  emaciation  of  tlie  patient ;  and  the  figures  are  here  given 
in  full,  in  hope  that  future  observers  may  throw  some  light  on  the  question. 


Post-mortem,  26  hours  after  Death. — Rigor  mortis  almost 
passed  off.  Body  extremely  emaciated  and  very  anaemic. 
The  fingers  of  the  left  hand  were  still  rigidly  flexed  on  the 
palms,  the  thumb  lying  outside  the  forefinger.  The  sutured 
wound  had  healed  perfectly  by  first  intention,  except  just  below 
the  middle  where  a  few  stitches  had  been  removed  to  improve 
the  drainage.  On  laying  the  sac  open  it  was  found  to  contain 
a  small  quantity  of  sero-pus,  while  the  sac  wall  itself  was 
cedematous,  being  about  -\  inch  thick,  and  its  inner  surface 
(dural)  was  acutely  inflamed,  and  scattered  over  it  were  flakes 
of  fibrinous  exudation.  The  large  sac  was  adherent  to  the 
inner  arachnoidal  one  over  the  proximal  third  of  its  surface. 

The  arachnoidal  sac  projecting  into  the  bottom  of  thf  dural 
cavity  was  tense,  and  while  the  upper  i)art  was  of  a  yellowish 
colour  over  about  one-fourth  of  tiie  whole  circumference,  the 
remainder  was  dusky  with  a  bluish-black  tinge  (post-mortem 
decomposition). 

Skull. — The  soft  parts  were  now  stripped  oft'  the  skull,  wiiich 
was  found  to  be  apparently  normal,  exhibiting  no  true 
Hynost(j,sis,  the  only  unusual  \nnnt  about  it  being  the  size  of 
the  fontanelles,  which  were  smaller  than  usMiil,  but  still 
pr(!S(!rvi'il  tlu^  ordinary  appearances.  The  margins  ot"  the 
luntanelles,  siitiin;s,  cVc,  apfx-ared  thiek  and  pale,  but  alVdided 
no  (jvideiice  of  e(jngenital  syphilis. 

In  the;  middle  of  the  occipital  crest  tlu>re  was  an  oval  holo, 
through  which  the  hernia  had  passed.  This  hole  measured 
I  inch  long  anil  J^  inch  broad,  covering  almost  one-thir»l 
of    the    niidillc   of    the  orci|>itiil    ridge.       The   m.ir:^in    o(    the 
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liolo  was  thin,  being  bevelled  off  on  both  surfaces,  but  its  edge 
was  smooth  and  round.     Rest  of  skeleton  i)orfectly  normal. 

Meninges. — The  dura  mater  was  normal  but  thin,  especially 
the  tentorium.  It  was  adherent  by  firm  fibrous  tissue  to 
the  margin  of  the  hole  in  the  occii)ital  bone,  and  although 
thin,  passed  out  to  form  the  innermost  layer  of  the  sac  wall, 
tlie  tissue  intervening  between  it  and  the  skin  being  (ede- 
matous. The  arachnoid  also  was  quite  normal,  except  at  the 
margin  of  the  hole,  to  which  it  was  firmly  united,  and  also 
to  tlie  dura,  although  the  inner  surface  of  tliis  extra-cranial 
arachnoidal  sac  was  covered  with  a  layer  of  fibrinous  exudation. 

Sinuses, — Normal,  except  posteriorly,  w  here  the  longitudinal 
divided  at  the  apex  of  the  lambdoid  suture  into  two  branches 
which  ran  down  on  either  side  of  the  occipital  hole  above 
described,  and  terminated  in  the  lateral  sinuses  in  the  usual 
way,  but  opposite  the  middle  of  the  cerebellum. 

Central  Nervous  System. 

The  brain  was  exposed  by  cutting  away  the  side  of  the 
skull  and  sac,  as  indicated  in  the  figure,  which  is  a  ])hoto- 
grajjhic  reproduction  of  a  sepia  drawing  made  life-size  by 
careful  measurements,  and  then  reduced  in  the  camera  to 
two-thirds. 

Cerebrum. — The  cerebral  cortex  on  the  outer  surface  pre- 
sented the  normal  fissures,  but  the  secondary  sulci  were  very 
numerous  and  complicated.  Only  the  occipital  lobe  presented 
any  peculiarity,  and  that  lay  in  the  fact  that  posteriorly  tho 
tips  of  both  lobes  were  merged  into  the  dilated  corpora 
quadrigemina,  the  hernia  cerebri.  To  make  this  clearer,  it 
will  be  better  to  state  at  once,  that  on  opening  tho  arachnoidal 
sac  of  tho  encephalocele  (before  opening  the  skull)  there 
appeared  in  view  two  ovoid  masses,  fixed  by  a  narrow  pedicle, 
which  jiassed  through  the  hole  in  the  occipital  bone  to  the 
enee})halon.  Of  these  two  lobes,  the  superior,  marked  (n)  in 
the  figure,  was  a  tliin-walled  sac  fornuMl  of  soft  nerve-tissue, 
with  a  smooth  fibrous  exterior,  and  containing  a  turbid  fiuid 
with  particles  of  degenerated  tissue  iloating  in  it.  This 
sacculated  mass  was  found  to  be  fixed  to  the  pedicle  by  very 
firm  connective  tissue,  continuous  in  front  with  the  arachnoid 
and  pia  mater,  which  fiUed  the  sulci  of  tlie  hemispheres,  and 
iiolix'd  to  roof  over  the  lateral  ventricles,  wiiile  posteriorly 
it  wrapped  round  the  pedicle  of  the  rest  of  the  encephalic  niiuss 
(t),  covering  il,  :nid  continuous  by  its  under  surface  with  the 
sheet  «jf  tissue  partly  roofing  the  4th  ventricle.  On  vertical 
section  tliis  lobular  mass  (n)  was  found  to  exhibit,  especially 
towards  its  fixed  end, soft  pink-grey  tissue,  somewhat  resembling 
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nerve-tissue.  On  microscopical  examination,  however,  this  was 
found  to  be  exceedingly  embryonic,  consisting  of  neuroglia, 
with  a  few  scattered  small  round  corpuscles  lying  in  distinct 
cell-spaces,  forming  a  cortex,  and  beneath  this  was  a  layer  of 
scarcely  developed  fibres. 

The  fibrous  tissue  forming  the  rest  of  the  wall  of  this  lobe 
was  extremely  vascular,  evidently  largely  composed  of  pia 
mater,  the  vessels  forming  a  rich  plexus,  mainly  venous. 

Possibly  this  mass  represented  the  enormously  enlarged 
pineal  body,  as  it  was  only  continuous  with  the  rest  of  the 
cerebrum  by  the  fibrous  sheet,  arachnoid,  and  pia  mater  above 
described ;  moreover,  it  fitted  into  the  angle  between  the 
cerebral  hemispheres  and  the  corpora  quadrigemina,  and 
finally  there  was  no  other  pineal  body  to  be  found.  The 
inferior  lobe  of  the  hernia  cerebri  (t)  proved  to  be  the  roof  of 
the  aqueduct  of  Sylvius  bent  backwards,  so  that  the  corpora 
quadrigemina  were  drawn  out  into  the  saccular  form  shown  in 
the  figure,  the  upper  surface  of  this  lower  lobe  being  directly 
continuous  with  the  posterior  and  inner  aspects  of  the  tips 
of  the  occipital  lobes  of  the  cerebrum.  (In  the  figure  this 
connection,  together  with  the  occipital  and  temporo-sphen- 
oidal  lobes  of  the  left  hemisphere,  are  cut  away,  so  as  to 
expose  the  Pulvinar.    Pv.) 

The  sulci  on  the  median  aspect  of  the  hemisphere  were 
normal,  except  over  the  occipital  lobe.  Here,  behind  the 
parieto-occipital  fissure,  the  sulci  were  arranged  at  right 
angles  to  the  line  of  that  fissure,  and,  running  downwards  and 
backwards,  were  lost  among  the  fissures  wliich  marked  the 
surface  of  the  hernial  lobe  (t)  ;  shallow  indications  of  these 
could  be  seen  at  the  free  extremity  of  the  mass  (see  Fig.). 

The  aqueduct  of  Sylvius  which  formed  the  cavity  of  the 
lobe  (t)  was  very  narrow  and  flattened.  On  vertical  section, 
the  whole  thickness  of  this  lobe  was  clearly  nerve-tissue  in 
direct  connection  with  the  cortex  of  the  occipital  lobe  of  the 
brain,  and  on  microscopical  examination  this  lobe  forming  the 
corpora  quadrigemina  was  found  to  consist  wholly  of  n(n"ve- 
tissue  forming  a  cortex,  with,  undca-noath  it,  a  layer  of  white 
fibres  running  forwards  to  the  floor  of  the  3rd  ventricle. 
This  layer  of  course  formed  the  wall  of  the  central  canal,  and 
was  coveriid  on  the  inner  surface  by  encndyma. 

The  Cortex  (of  tlu;  lobe  t)  presented  clianii'ters  iiiternuMliute 
between  tin;  stiiictnn;  of  the  cortex  of  tiie  supra-marginal  con- 
volution (vidti  inlVa)  and  the  slight  renmins  of  nerve-tissuo 
found  in  lobt^  (n).  Thus  the  basis  consisttul  of  a  well-formed 
neuroglia,  which  in  the  mcihillarv  portion  showed  nuiniTous 
roun<l  nuclei.  In  this  ground-subslance  were  scattortul  vi>ry 
numerous     round     corpuscles     in    ci'll-spuces,       Inmiedintelv 
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beneath  the  outer  surface  of  the  lobe  these  became  fewer  in 
number,  but  there  was  no  corpuscle-free  layer  as  in  the  cerebral 
cortex  (vide  infra).  The  vessels  in  this  part  ran  at  riijht 
ang:les  to  the  surfoce  (lipping  in  from  the  pia  mater,  ami  were 
accompanied  by  very  narrow  perivascular  lymph  spaces.  All 
the  vessels  were  engorged  with  l>l()od. 

The  meduUary  portion  was  made  up  of  horizontally  directed 
fibres  with  parallel  blood-vessels. 

Microscopic'jl  Examination  of  the  Cortex  of  the  Left  Supra- 
marginal  Gyrus. — The  sections  of  this  gyrus  showed  a  perfectly 
normal  (adult)  condition  of  the  fibres  of  the  corona  radiata, 
and  also  of  the  outermost  layer  of  the  cortex  {i.e.  sub- 
meningeal),  so  that  further  description  of  these  parts  would  be 
superfluous.  Of  the  intermediate  part  of  the  cortex  (which 
was  of  the  usual  depth)  there  was  the  normal  neuroglia,  in 
which  were  scattered  both  angular  and  round  nerve  corpuscles, 
all  varying  in  size  from  four  to  twelve  times  the  diameter  of  a 
red  blood  disc.  They  were  arranged  in  a  definite  layer 
immediately  beneath  the  outermost  submeningeal  layer,  but 
beyond  a  slightly  marked  similar  arrangement  just  above  the 
fibres  of  the  corona  there  was  no  further  indication  of  layers. 
The  vascular  supply  and  direction  of  the  fibres  was  quite 
normal. 

The  Basal  Ganglia  presented  normal  appearances  on  section. 

Commissures. — The  corpus  callosum  was  represented  only  by 
a  thin  layer  of  white  nerve  tissue  roofing  the  lateral  ventricles 
(vide  also  supra).  None  of  the  transverse  commissures  could 
be  made  out.     The  fornix  was  normally  developed. 

T]ie  CerebeUum  consisted  of  lateral  lobes,  normally  developed 
and  united  in  front  by  middle  peduncles  (white)  of  fair  size, 
but  posteriorly  the  vermiform  processes  were  solely  repre- 
sented by  two  lateral  rounded  masses  which  projected  into  the 
cavity  of  the  4th  ventricle,  and  were  only  separated  from 
one  another  by  a  thin  layer  of  pia  mater. 

The  Ath  Ventricle. — Normally  bounded  in  front,  and  at  the 
sides,  was  covered  posteriorly  by  a  strong  slieet  of  fibrous  pia 
mater  and  arachnoid. 

Spinal  Cord. — The  only  abnormal  appearance  in  the  spinal 
cord  was  the  persistent  embryonic  sha[>e  of  the  central  canal. 
This  in  the  cervical  enlargement  still  presented  the  well- 
known  isosceles  triangular  outline,  with  the  basal  ends  of  the 
sides  bent  so  as  to  be  almo.st  j)erj)endieular  to  the  bj\se.  In  the 
lumbar  region  the  canal  was  an  irregular  trapezoid,  directed 
obJi(juely  across  the  antero-jio.steri(»r  axis  of  tlie  cord.  Through- 
out it  was  line<l  with  tlie  normal  epithelium.  In  some 
sections  from  the  lumbar  region  was  noted  a  condition  1  have 
also  seen  in  the  adult,  namely,  a  small  process  of  neuroglia 
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nsnally  opposite  the  posterior  median  fissure  (pushing  into 
the  central  canal  for  about  •  5 — 1  mm.  in  depth.  This  process 
is  not  covered  by  the  epithelium  of  the  central  canal. 

With  the  exception  of  the  alimentary  tract,  the  viscera  were 
normal,  and  there  were  no  further  developmental  abnor- 
malities. 

Stomach. — Contained  clotted  milk,  and  abundant  gastric 
secretion. 

Intestines. — Both  small  and  large  were  extremely  pale,  soft 
and  thin.  One  large  intestine  contained  clotted  milk  that  was 
scarcely  altered  by  digestion,  only  stained  with  bile. 

Liver  was  pale,  margins  of  lobules  yellowish. 

General  Summary  of  the  Post-mortem. — The  death  of  the 
patient  was  clearly  one  from  inanition  due  to  the  gradual 
failure  of  the  alimentary  tract  to  assimilate  nutriment.  The 
local  inflammation  in  the  sac  of  the  tumour  caused  no  symp- 
toms beyond  rise  of  temperature,  and  did  not  lead  to  general 
encephalitis.  The  outer  sac  had  already  adhered  over  the 
proximal  third  of  the  inner  one,  and  the  closed  portion  of  the 
wound  had  healed  by  the  first  intention,  so  that  local  repair 
had  proceeded  very  rapidly. 

Bemarhs. 

Beyond  the  minor  point  of  interest,  already  referred  to,  in 
the  composition  of  the  fluid  drawn  from  the  sac,  the  questions 
of  diagnosis  and  treatment  alone  call  for  attention. 

Diagnosis. — The  first  case  of  occipital  encephalocele  which 
chiefly  attracted  notice  to  the  subject  was  an  observation  of 
T.allement's,^  on  a  i)atient  aged  23  years,  a  young  woman.  In 
this  instance,  which  was  a  small  version  of  the  one  described 
above,  the  examination  simply  led  to  the  discovery  of  a  fluctua- 
ting tumour,  and  an  exploratory  incision  was  made  into  the  sac, 
with  the  result  of  expensing  an  araelinoidal  sac  containing  two 
lobes  of  the  cerebellum.  Although  this  was  not  opened,  the 
patient  succumbed  in  eight  days  to  an  attack  of  acute 
encephalitis  and  meningitis,  no  doubt  of  sej)tic  origin, 
judging  from  the  brief  but  grapliie  history,  'i'liis  case  illus- 
trates vei'y  well  tlu!  real  dillienlty  of  diagnosis  in  litis  condition, 
vi/.  (I)  the  j)resenc(^  or  absence  of  a  portion  of  the  I'liceplialon 
in  the  sac;  and  (2)  the  luitnre  of  the  same.  Ohvionslv  the 
forin(!r  of  these  divisions  of  the  <|Uestion  must  be  first  detcr- 
minfid,  and  sui)posing  ordinary  physical  (examination,  siu'li  m.s 
piilpation,  translucency,  iV:c.,  to  fail,  aspiration  shoidd  l»e 
i'es(»r(ed  to  at  once,  tin?  sac  <'onipletely  eni|)tit>(l,  und  the  exi.s- 
Icnce  of  a  heiiiia  eerelni  (leterniined.      There  .should  Ix'  no  fear 

'    Ki.-lniuii.l,  '  N(Phnj.',iMjiliir  Cliirur^^iciil.','  I.  '1,  pp.  It'.Ul-lCi'J  ;  181;.. 
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of  awkward  symptoms  following  aspiration.  In  the  beginning 
of  this  century,  Callisen^  speaks  of  this  trivial  cporation  as  quit« 
safe  and  in  'the  case  above  reported,  the  only  eil't'ot  <.n  the 
patient  (even  when  the  sac  was  absolutely  emptied)  was  a  very 
beneficial  one.  The  lethargy  which  characterised  it  betore 
usually  disappeared  at  once,  and  the  child  crowed,  moved  its 
limbs  and  i'vd  readily.  (As  a  practical  point  it  may  bo  noted 
that  the  wall  of  the  sac  being  inelastic,  the  fluid  tends  to  ooze 
through  the  aspiration  puncture,  even  wiien  covered  with  collo- 
dion "^  It  will  be  found  that  a  fine  harelip-pin  and  a  loop  of 
carbolised  silk  meets  the  occasion,  by  stopping  the  flow  and 
healin.-  the  aperture.)  With  regard  now  to  the  position  ot 
the  brain  herniated,  it  is  clear  that  in  event  of  failure  of  ossifi- 
cation in  some  portion  of  the  occipital  bone  we  may  have  pro- 
truded either  the  cerebellum,^  the  corpora  quadngemina,  or 
the  occipital  lobes,"  all  three  together,  on  any  combination  of 
two,  this  being  the  commonest  condition. 

Under  these  circumstances  the  position  of  the  tumour  will 
offer  some  guide  to  finding  the  nature  of  the  hernia  by  ob- 
servino-  the  relation  of  the  tumour  to  the  tentorum  cerebelli. 
Wheirbencath  this  structure,  the  hernia  is  practically  certainly 
cerebellar;^  when  opposite  to  it,  as  in  this  case,  the  protruded 
mass  may  be  the  corpora  quadrigemina  ;  and  when  above,  then 
the  posterior  extremities  of  the  occipital  lobes.^ 

It  is  often,  however,  not  easy  to  make  out  the  exact  position 
of  the  pedicle  of  the  mass  involved  in  the  sac,  and  so  deductions 
have  been  drawn  from  motor  symptoms,  either  chronic  or 
excited  by  interfering  with  the  tumour.  Thus,  for  instance,  in 
several  cases,' as  in  the  present  one,  there  has  been  noted  tonic 
contraction  of  the  flexor  muscles  of  one  or  the  other  upi).;r 
limbs  In  my  case  it  was  the  left  which  first  passed  into  this 
state  and  yerV  much  later  near  death  the  right  became  simi- 
larly'affected.  In  Lawrence's  case  just  quoted,  the  sides  were 
reversed,  but  the  march  of  the  rigidity  was  very  much  the  same. 
This  unilateral  (in  commencement,  at  any  rate)  condition  may 
perhaps  be  due  to  irritation  of  the  crura  fnuu  tlie  tension  pro- 
duced by  the  dragging  backwanls  of  the  tumour.  Ihat  this 
occurs  was  beautifully  seen  on  the  inni'r  aspect  ot  the  cerebral 
hemispheres  in  the  present  case,  where,  as  described  above, 
the  suh'i  are  directed  along  the  lines  of  the  tension.     This 

•  '  ChinirKicm  Ilodieriifc,'  vol.  ii.  pp.  512-514  ;  1800. 
'^  Riclicmml,  loc.  cit.  ,  iouq  „   iq 

«  ikcschet,  OhH.  xxii.,  '  ArchivcB  gcuc-raloa  do  Modecinc.   1831,  t.  25  and  2C, 
n.  452  mid  p.  71. 

*  IJr.Bchcl,  oj).  cit.,  Obs.  xiii  ,  xxvi. 
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liarmonises  too  with  what  is  known  concerning  the  mode  of 
origin  of  this  condition  {vide  infra)  ^ 

..,f  JT-.Ti''"''^^  symptom  is  the  convulsive  stage  which 
can  be  elicited  by  pressure  on  the  whole  tumour,  or  better  S 

w^  r  '^'''^'  "*■  '^'  ^''""'^  ^^^^^^'i-     I^  ^  «^«e  reported 
A\edemeier,^   pressure    caused    loss  of   consciousness  as    weH 
as  convulsions;  while  Bruns^  describes  in  additio     turninroJ 
he  eyes,  deep  respirations,   weakening  of  the  p^lse    so?o? 
twitchmgs.  vomiting  and  choking;  aU  these  svKom.T'' 
appearing   immediately  the  press^u;e  is  removenFrm  the' 
detailed  description  given  before  of  the  similar  phenom^ia  ,s 
observed  in  the  present  case,  and  from  the  quotations  hisTS^n 
It  is  obvious  that  very  little  aid  can  be  expected  f mm    '' 
symptoms  to  help  in  Lalising  the  porL  Jb tfn  mZi  S 
1  his  opinion  is  also  supported  by  an  observation   bvl' 
Meeckren3,  who  describi/  a  case  i^  Aich    he  patient  w^^^^ 

Clf^ith?'  ^lV^''"V"^f ""  ^^  *^^  ^^^  cauie/srnc^'ai  d 
loss  ot  sight  It  was  found  post-mortem  that  the  dura  m-.to, 
{stc)  closed  the  foramen  in  the  skull  "-' 

The  very  general  nature  of  the  symptoms  points  to  thpir 
hndmg    origin    in    merely   sudden    increa.P    nf    7,        i    , 
pressure,  and  in  the  preset  case  t^is  w  fj  oved  t    be'tlv 
squeezing  only  the  distal  portions  of  the  L   wLn  t^P  .^n? 

particular  case  the  eflerent  fibreL  IVom  ^^tnJ^rZ^lw 
the  encephalon  are  intact,  and  the  said  portion  we  1  deve  .,f 
^-  have,  I  believe,  in  the  induced  current  a,  \2qi^e  me  w 
of  diagnosing  the  part  involvxHl  a  itquate  means 

the „eok, &... „,„i „,,„,;„„ :,,;,:•;.  ,.1 :  .r,:;;;!':';,;;'' 

en«u:,'„;tnZtl";:;- ;::.;;:.,, ;;:;;ri{,t,'"v,:;:;:^^    ■-. 

"'"'■'■'■i"-w'->''^-" ■-.i"'^'::':nJn';:',:'u';;:'r,';::;;:i 

:  •  K;;;:;i':i';;;;;'l;;,^!;:";;;^;r  ■'; """"  •'" '  ""■■  '•  '■  >■■ «» ^  ■'■■  <■■'■  >>  >"-^- 

vol,     \ii  ■  I    •    • 
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well  rts  the  eyes,  is  of  course  well  known,  but  tiuit  niovomont 
is  in  the  same  direction  as  that  taken  by  the  eyeballs,  ami  not 
at  ri^zht  angles  as  in  the  case  of  the  cerebeljnni.  However, 
of  course,  but  little  stress  can  as  yet  be  laitl  upon  this  ]»(iint, 
which  is  only  brought  forward  to  suggest  an  additional  means 
of  diagnosis. 

Treatment. — The  treatment  adojited  in  this  case  was  that 
indicated  by  Callisen  (loc.  cit.),  with  the  additional  attempt  to 
diminish  tlie  secretion  of  fluid  by  twisting  the  vessels  of  the 
pedicle. 

It  is  perfectly  clear  that  aspiration  per  se  is  of  no  use,  and 
aspiration  followed  by  pressure  is  e(|ually  futile.  To  arrive  at 
some  delinite  course  of  ratii>nal  treatment,  we  must  for  a 
moment  consider  the  probable  mechanism  of  the  aftection. 
Seeiu":  that  we  find  every  stage  between  meningocele  and 
encephalocele,  from  the  slight  bulging  of  a  fontanelle  to  tho 
most  complicated  ])alatine  hydrenceplialoeele,^  it  is  no  wonder 
that  Adams^  in  18;s.'i  suggested  that  the  first  stage  consisted  in  a 
meningeal  protrusion,  the  pressure  in  which  was  kej)t  up  by 
increased  secretion  within,  and  that  the  cerebellum  followcti, 
half  pushed,  half  dragged  out.  The  theory  of  adhesion  in 
utero  to  the  amnion  at  a  very  early  period,  evidence  of  which 
is  found  by  those  supporting  it.  in  the  scars  observed  on  the 
cutaneous  surface  of  the  sac  {vide  antea),  accounts  n^adily  for 
the  primary  production  of  the  cranial  defect,  and  the  more. so, 
since,  as  in  the  present  case,  there  is  not  always  premature 
synostosis  of  the  sutures.  Of  course  when  the  latter  malforma- 
tion occurred^  it  would  form  a  stnmg  predisi)osing  cause. 
Doubtless  in  different  cases,  each  one  of  these  causes  or  combi- 
nations of  them  may  be  in  operation. 

Treatment  clearly  then  slxudd  be,  first  to  stop,  if  possible, 
the  meningeal  hernia,  and  the  first  successful  case*  was  treated 
by  pressure  applied  by  means  of  a  leaden  plate.  The  tumour 
in  this  instance  was  very  small,  and  easily  dealt  with,  but  in  more 
severe  cases,  as  in  the  above,  it  would  obviously  be  quite  incom- 
jtetent.  Since  the  sac  formed  by  dura  mater  and  arachnoid 
continues  to  secrete  serous  fluid  and  yet  the  lymphatics 
running  towards  the  Imse  of  the  skull  are  blocki'd  in  the 
pedich;  of  the  tumour  (by  simple  jtressure  at  first,  at  any  rate), 
it  is  obvious  that  the  natural  direction  (as  I  regard  it)  of  the 
circulation  of  the  cerebrosj)inal  fluid  is  interrupted,  and  there- 
f(»re  must  collect  in  the  closed  sac,  producing  all  the  svmptoma 
resulting  from  }>ressin'e  on  the  cncephalon.     The  only  course 

'  Vimhow,  'Die  Kmnkhafton  Ofsrhwulstr,'  ISlJI^,  p.  188  ft  wq. 

"  AiliiiiiH,  *  Dublin  J(»iriial,'  \>-'S.\. 

'  IJrr.Hihet,  loc.  cit.','  olm.  xv. 

*  Siilleiicuvf,  <iu<'ti(l  l>y  Kirmn<l.  >i.  v. 
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open  to  relieve  this  state  of  things  would  appear  to  be  this : 
cut  away  the  posterior  half  of  the  sac,  remove  the  dura  matral 
lining  of  the  peripheral  portion  by  rapid  dissection  (the 
application  of  strong  antiseptics  caused,  I  think,  too  much 
inflammation  of  the  sac  in  my  case),  and  bringing  the  edges 
together  in  the  middle  line  by  a  continuous  suture  of  chromic 
catgut.  Drainage  must  of  course  be  provided  for,  by  a  free 
opening  at  the  lowest  point.  By  the  employment  of  con- 
tinuous suture,  I  am  confident  the  operation  could  be  performed 
in  fifteen  minutes,  and  shock  thus  greatly  avoided.  Of  course 
it  must  be  carried  out  with  the  strictest  antiseptic  precautions, 
as  the  mortality  of  septic  meningitis  makes  perfectly  clear  the 
folly  of  opening  the  dura  mater  except  under  those  conditions. 

The  sac  when  healed  would  have  united  firmly  over  the 
arachnoidal  sac  covering  the  encephalocele  (as  it  was  rapidly 
doing  in  the  present  case  even  when  the  patient  could  scarcely  be 
said  to  be  assimilating  any  nutriment).  When  healed  in  this 
way,  no  further  secretion  would  occur,  pressure  would  prevent 
further  hernia  cerebri,  and  adhesions  fix  everything  in  situ. 

It  is  perhaps  not  chimerical  to  suggest,  that  a  bony  covering 
could  be  obtained  for  the  tumour  by  transplantation  of 
periosteum,  &c. 

The  fact  that  of  44  cases  collected  by  Lawrence  the  cerebrum 
was  normal  only  in  5,  and  further,  that  all  the  recorded  cases  I 
have  met  with  where  the  patients  attained  to  an  age  of  discre- 
tion were  imbeciles,  renders  the  successful  application  of  treat- 
ment doubtless  somewhat  disjnriting ;  still,  that  of  course 
should  not  weigh  in  discussing  the  merits  or  demerits  of  any 
paiJ;icular  line  to  be  adopted. 


u  2 


NOTES  ON  A  CASK  OF   VVVxE  AroPLECTK" 
BULBAR  IWKALVSIS. 

BY   J.    PIXON   MANN,   M.D,,  M.K.C.P., 


Thyeiciun  to  the  Sal/ord  Boi/al  IfonjiHnl. 

AroPLECTic  bulbar  paralysis,  when  associated  with  heini})legia, 
is  not  of  unfrequeiit  occurrence  ;  but  when  the  bulbar  symptoms 
alone  exist,  the  case,  from  its  rarity,  is  of  exce})tional  interest. 
The  reason  is  obvious:  the  anatomical  relati<tnsliip  of  many  of 
the  motor  nuclei  in  the  medulla  is  so  close,  that  an  extremely 
localised  lesion  is  re<piired  in  order  to  limit  the  mis<'hief  to 
two  or  three  motor  nerves.  Apoplectic  bulbar  ])aralysis  is 
usually  associated  with  alternate  hemiplep^ia,  or  with  paralysis 
of  the  upper,  lower,  or  of  all  four  extremities.  The  disej\so,  as 
a  rule,  is  initiated  by  an  a]>oplectic  seizure,  varyinj:^  from  a 
momentary  loss  of  consciousness  to  a  profound  attack,  which 
in  some  cases  is  instantaneously  fatal,  Tlie  rc^j^ion  attacked 
is  perilous,  and  very  little  deviation  of  the  lethal  force  is 
suHicient  to  convert  a  circumscribed  lesion,  caj)able  oidy  of 
producing;  a  local  paralysis  of  a  limited  extent,  into  an  occasion 
of  immediate  death.  In  looking  over  the  literature  of  the 
subject  I  have  been  able  to  find  only  three  cases  comparable 
witii  the  one  about  to  be  descrilxMl,  as  regards  the  limited  area 
attacked,  and  the  uncomplicated  nature  of  the  onset  of  the 
disease. 

In  '(iuy's  llos})ital  itei)orts  for  1870,'  Dr.  Wilks  mentii)nsa 
case  in  which  the  patient,  whilst  at  dinner,  fell  oft'  her  chair 
without  losing  consciousness,  and  at  tiie  same  moment  lost  the 
]K)wer  of  sjK'ccdi.  She  could  ni»t  swallow  without  great 
dilliculty,  an<l  had  constant  dribbling  of  saliva  from  the 
]iioutli  ;  the  mental  faculties  and  jxiwers  of  locomotion  were 
undisturbeil.  1'he  [latient  lived  f(»r  two  or  three  years  after 
th(!  attack,  bui  never  spoke  again.  Ib'nird,  in  the  '  Union 
IMedicale,'  18()S,  rc])orts  the  ca.se  of  a  man  age(l  (58  who  was 
healthy  uj)  to  tlie  time  of  the  attack,  lie  awdke  (»ne  night 
and  found  himself  unahle  to  speak;  both  tongue  and  lips  were 
paralysed.  The  lel't  corner  of  the  nioulli  was  lower  than  the 
right  :  fiiod  lell  «»ut  of  the  mouth,  and  saliva  constant Iv   ran 
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over  the  lower  lip.  The  act  of  swallowing  was  not  greatly 
interfered  with,  but  the  movements  of  the  vocal  cords  were 
imperfectly  performed.  The  intelligence  was  unafi'ected,  and 
the  limbs  retained  their  normal  power.  The  patient  gradually 
improved,  and  was  able  to  resume  his  work,  although  nine 
months  after  the  attack  a  trace  of  the  injury  still  remained. 

A  third  case  by  Charcot  is  reported  by  Huret  in  his  '  Tribut  a 
I'histoire  de  I'Embolie  des  arteres  vertebrales,  1873.'  It  is  that  of 
a  woman  aged  i'8,  w ho,  three  years  before  the  attack  in  question, 
had  an  attack  of  left  hemiplegia  from  which  she  had  quite 
recovered.  One  day,  without  any  apoplectic  seizure,  she  lost 
her  speech  ;  she  understood  all  questions  quite  well,  but  could 
not  answer  them.  The  right  corner  of  the  mouth  hung  down 
and  could  not  be  moved ;  the  movements  of  the  tongue  were 
partially  lost.  The  patient  had  considerable  difficulty  in 
swallowing,  the  food  returning  partly  through  the  nose.  There 
was  no  paralysis  of  the  extremities.  The  right  pupil  was 
smaller  than  the  left;  the  heart-sounds  were  normal.  The 
symptoms  gradually  improved,  and  in  three  months  the 
patient  coufd  almost  be  said  to  have  recovered  ;  the  right 
corner  of  the  moutli,  however,  remained  somewhat  lower  than 
the  left.  In  addition  to  the  above  cases,  iJuret  quotes  one  of 
Voisin's  in  whicli  bulbar  paralysis  occurred  suddenly,  but  I 
have  not  been  able  to  meet  with  a  detailed  account  of  the 
symptoms.  The  following  case  came  under  my  own  observa- 
tion. 

M.  D.,  a  married  woman,  42  years  of  age,  rather  above  the 
average  build,  of  ])allid  coniplexiun,  active  iu  habits,  and  free 
from  any  tsypliilitic  taint,  eleven  years  ago  had  an  attack  of 
rheumatic  fever.  Since  the  fever,  bhe  has,  on  two  occasions  at 
least,  suffered  from  general  droi)sy  of  cardiac  origin  ;  at  the  time 
of  tlio  attack  about  to  bo  described,  slio  was  in  her  ordinary 
lujalth.  She  liad  not  previously  .suffered  from  any  cerebral 
hyiMptoras.  Tlie  patient  attributed  the  attack  to  a  t-tate  of  excito- 
nient  (induced  by  some  domestic  trouble),  into  which  she  fell 
hliortly  l)(;f(jro  the  seizure. 

On  tlio  271h  of  October,  188:5,  whilst  walking  in  the  street  with 
aiKjtlier  woman,  the  i)atieut  suddenly  became  eonscious  of  having 
hmt  tile  power  of  speech.  Tliis  occiiried  without  any  apopltutio 
sti/.iiru  whatever  ;  she  did  not  fall,  nor  had  she  any  pain  or  di//i- 
n<sH  ill  the  head,  nor  did  she  even  momentarily  lo^e  consoiou>neNS. 
Within  an  hour  after  the  occurrence  of  the  symptoms,  the  patient 
walked  without  dillieulty  to  the  Salford  K'oval  Hospital,  a  distaneo 
ol  about  half-a-mile,  and  there  saw  i)r.  llaslam,  who  has  simo 
inroinuid  me  that  lni'  mental  faculties  wore  then  quite  clear,  and 
tliat  her  bodily  movements,  e.\ecpt  those  of  tlie  tongue  and 
moulli,  wore  jierfcct.  She  went  home,  and  remaim><l  thi-ie  I'ur  .i 
tew    (lays,    wIh'Ii,    on     account    ol     the    ditVicully    cxpeiiciucd     in 
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aclniinistcrinf;  nonriKhincnt,  bIio  was  admitted  into  tho  hospital, 
and  camo  under  my  caro.  On  November  1st,  1883,  her  condition 
was  as  follows  : — Mental  facnltios  quite  clear ;  she  responded 
intelligently  to  questions  cither  by  signs  or  by  writing  on  tho 
slate.  The  tongue,  somewhat  coated,  lay  flaccid  on  the  floor  of 
tho  mouth,  anil  could  not  be  moved  in  the  slightest  degree,  by  any 
efFt)rt  of  the  patient.  Tho  soft  palate  was  ilalil>v,  and  hung  loosely 
down,  bringing  the  pillars  of  the  fauces  somewhat  forwards.  Tho 
pteiygoids  were  completely  paralysed,  no  lateral  movement  of  tho 
lower  jaw  being  })ossible.  The  massetcrs  and  buccinators  did  not 
ap])ear  to  have  suffered  so  much ;  the  jaws  could  l)C  brought 
together,  but  with  less  than  tho  usual  power.  Tho  muscles 
attached  to  tlio  lower  jaw  and  the  hyoid  bone  were  not  affected, 
the  eliivatioji  of  the  larynx  in  the  act  of  deglutition  being  normal 
in  amount.  The  orbicularis  oris  was  completely  jiaralysed  ;  the 
patient  was  totally  unable  to  purse  the  lips  as  in  the  act  of 
whistling,  nor  could  she  kiss  the  back  of  her  hand,  nor  blow  her 
nose ;  the  latter  disability,  of  course,  was  partly  due  to  the 
condition  of  the  tongue  and  soft  palate,  as  well  as  to  that  of  the 
orbicularis  oris.  Tho  levator  anguli  oris,  levator  labii  superioris, 
and  zygf)matici  of  the  right  side  were  completely  paralysed  ;  the 
correspomling  muscles  on  the  left  side  were  not  fully  paralj'sed,  but 
their  motility  was  very  slight ;  the  patient  was  only  able  to  imj^art 
tho  least  flicker  of  movement  to  the  left  corner  of  the  moxith,  and 
none  whatever  to  the  right.  Tho  corners  of  the  mouth  were  e<pial 
in  height.  The  ocular  and  npix;r  facial  muscles  were  altogether 
unaifected ;  the  patient  was  able  to  close  the  eyelids,  and  to  resist 
any  attempt  to  open  them  by  force.  Tho  trapezius,  sterno-mastoid, 
and  all  the  other  muscles  of  the  trunk  and  extremities  were 
altogether  unaflectcd.  Tho  nerves  of  special  sensiition  were 
severally  tested,  and  found  to  be  in  their  normal  condition.  Tiiere 
was  no  singing  in  the  cars,  nor  was  there  any  sensory  paralysis. 
All  tho  facial  muscles  responded  normally  to  both  constjint  and 
internipted  currents ;  the  reflex  of  tho  soft  palate  was  not 
materially,  if  at  all,  lasscned.  The  only  sound  the  patient  could 
utter  was  a  nas.al  "  a,"  being  the  primitive  sound  j)rodueed  by  tho 
vocal  cords  without  glossal  or  labial  modification.  A  laryngoscopio 
examination  revealed  nothing  abnormal  about  tho  action  of  the 
vocal  cords.  Saliva  ran  continuously  out  of  the  mouth,  but  there 
did  not  appear  to  bo  any  excess  in  amount ;  the  overflow  was 
simjdy  the  result  of  inability  to  swallow,  and  to  close  the  lips. 
<  )ii  being  asked  to  swallow,  the  jiatient  took  some  water  into  the 
mouth,  and  after  a  momentary  pause,  accompanied  by  a  ]>cculiar, 
expectajit  look,  sho  slowly  turned  back  her  head  so  as  to  allow  tho 
water  to  flow  towards  the  fauces.  Tht>  resJilt  was  an  explosive 
cough,  which  forcibly  ejected  the  fluid  Uith  from  mouth  and 
nostrils.  Occasionally  tho  attempt  was  more  successfnl,  and  tho 
llnid  wholly  or  in  \y,irt  reached  the  rcsopliagus ;  the  act  of 
swallowing,  however,  was  always  followed  by  m<ue  or  less  cough. 
It  wxs  observed  that  in  the  eaily  stage  of  the  disease  the  patient 
cnuld   swallow  aerated  fluids  with   gieattr  chanei'  of  su<tess   than 
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Htill  flui(l<.  TIio  temperature  was  normal,  the  pulse  72;  there 
was  no  increase  in  arterial  tension.  A  slight  mitral  S3stolic 
murmur  was  heard  over  a  limited  area.  Ttie  urine  contained 
neither  albumen  nor  sugar. 

For   the   first   day   or   two   after   admission    the   patient   was 
nourished  l)y  nutrient  enemata,  afterwards  she  was  fed  with  the 
oesophageal  tube.     On  the  eighth  day  after  admission  the  tongue 
had  recovered    a  slight  amount   of  motility,  and  as  tlie  pitient 
strongly  objected  to  tlie  use  of  the  tube,  she  was  allowed  to  try  to 
swallow  small  quantities  of  finely  divided  meat.     When  she  con- 
centrated her  attention  on  the  act  of  swallowing,  and  performed  it 
in  a  deliberate  manner,  as  a  rule  she  was  successful ;  but  if  she 
attempted  to  swallow  quickly,  the  food  was  promptly  ejected  from 
the  mouth  by  an  explosive  cough.     Fourteen  days  after  the  attack 
she  Could  protrude  the  tongue  about  a  quarter  of  an  inch  beyond 
the  teeth,  could  slightly  purse  the  lips,  and  swallow  prepared  food 
with   tolerable    certainty ;    she   was,   however,   quite   unable    to 
masticate.     She  has  continued  to  improve,  and  her  present   con- 
dition, six  months  after  the  commencement  of   the  attack,   is  as 
follows: — The  tongue  can  be  protruded  about  half  an  incli  beyond 
the  teeth,  but  she  cannot  lift  it  to  the  roof  of  the  mouth,  nor  can 
she  curl  it  up  at  the  sides.     She  can  purse  the  lips  pretty  well,  but 
without  much  power ;  she  cannot  smack  them,  nor  can  she  blow 
her  nose.     She  can  swallow  soft  pulpy  food  better  than  fluids,  but 
cannot   masticate  even  bread.     There    is    now  a  trace  of  lateral 
movement  in  the  lower  jaw,  and  the  muscles  on  the  left  side  of  the 
face  have  considerably  improved;  the    corresponding  muscles    on 
the  right  side  have  also  recovered  a  limited  amount  of  motility. 
The  patient  can  make  some  attempt  at  articulation,  and  occa.sion- 
ally  one  can  make  out  the  meaning  of  what  she  endeavours  to  say, 
but  there  is  no  real  speech.     She  complained  a  few  week  ago  of 
giddiness  when  walking,  but  has  improved  in  this  respect.     She 
also  complains  of  weakness  of  vision.     In  an   early  stage  t>f  the 
case  I  examined  the  discs  without  finding  anything  abnormal,  at 
that  period   the   patient    made    no    com])laint    about    her    vision. 
Later  on,  my  friend  13r.  Glascott  kindly  examined  them  and  found 
the  retinal  veins  engorged,  especially  those  of  the  right  side,  the 
margins  of  the  discH  were  ill-defined,  but  there  was  no  retinitis. 
The  deep  reflexes  of  the  arms  are  now  slightly  more  marked  than 
in  the  normal  statu  ;  in   the  early  stage  nothing  abnormal  in   this 
ies}»eot  was  observeil.     The  conqtrtssive  powc^r  uf  the  hands  tested 
by  the   dynammneter  eijuals  2^>   kilogrammes  for    the  right,   and 
23  for  the  left;  the  dillereneo  is  too  slight  for  unilateral  paresis, 
and  is  more  ])ro])ably  duo  to  the   usual   ])red(»miiiance  in   museular 
power  of  tlio  right  hanil  over  the  left.     The  nxeesH  of  retii-x  just 
mentioned    would     probably    be    caused     by    slight     inflammatory 
lUocesscH  set  up   in    tlu)   imuiediato   neighbtuii  hmxl  uf  (he    torus  ot 
injury;   the  disiurbaneo  of  tho  retinal  circulation   might    juoeoid 
Ironi  the  same  cause. 

'I'lici-,'  is  M(»t  nuicli   (jilliciillv  in   hii'.ilisini;;  a  K'sioii  siieh  ;is 
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this,  tin-  .syn4»tuins  at  unci'  \M\\t  to  the  postnior  part  <»i"  the 
rhomboid  sinus — to  a  region  embracing  the  nnehn  oi  the 
hy])oglossal,  facial,  and  motor  branch  of  the  fifth  nerves.  The 
facial  nucleus  i)roper  is  removed  from  that  of  the  hypoglossal ; 
but  the  inferior  facial  nucleus  is  about  on  a  level  with,  and 
closely  external  to  it.  It  is  supposed  that  the  accessory  facial 
nucleus  exclusively  controls  those  branches  of  the  facial  nerve 
which  supply  the  lower  facial  muscles :  it  is  therefore  probable 
that,  as  regards  the  facial  nuclei,  the  accessory  nucleus  only 
was  attacked,  the  supply  to  the  upper  facial  muscles  on  this 
ai'count  not  being  interfered  with. 

As  regards  the  nature  of  the  lesion,  acute  myelitis  may  be 
omitted,  as  this  disease,  although  it  may  occur  very  suddenly, 
requires  at  least  several  hours  to  develop,  and  usually  runs  a 
rajiidly  fatal  course.     The  present  ease,  on  the  contrary,  was 
instantaneous  in  onset,  and  the  tendency  from  the  first  wjis  to 
improvement.     There  is  then  left  the  choice   between  blood- 
extravasation,  throml)osis,  and  embolism.     Against  extravasa- 
tion is  the  early  improvement,  and  the  improbability  of  the 
occurrence  of  such  a  very  limited  effusion.     \\'hatever  wji^s  the 
wiuse  of  the  lesion,  it  was  of  a  peculiarly  circumscribed  and 
selective  character  ;  it  attacked  a  series  of  nuclei  in  the  same 
order  that  they  are  attacked  in  progressive  bulbar  paralysis, 
the  course  of  which  follows  a  certain  definite  sequence.     It 
is   difficult   to   imagine   that  extravasation — the  amount  and 
]o<'alisation  of  which  would  be  determined  by  contingency — 
could  produce  such  a  methodic  arrangement  of  symptoms.     It 
would  rather  be  expected  that  other  motor  centres  would  be 
attacked,  and  that  an  anomalous  chain  of  symjitoms  would 
result ;  still  the  rupture  of  a  miliary  aneurism  might  produce 
a  sufficiently  localised  extravasation.     Thrombosis  presupposes, 
more   or  less,    the   existence    of   preliminary    symptoms :  the 
grailual  closure    of   a   vessel    would    reduce  the  blood-supply 
of  tiie  region  nourished  by  the  vessel,   and  would    probaoly 
jtroduce  prodromata  as  dizziness  or  para*sthesin%  both  of  whicn 
were  absent  in  this  case.     Here  again  the  elimination  cannot 
be  absolute,  for  thrombosis  does  at  times  develop  symptoms 
su<ldenly  and  with(»ut  jirevious  indications.     Embolism  seems 
to    l>e   the    most  likely    causation  :    the    attack  of   rheumatic 
fever    and    the    subse(|uent    heart    mischief  give    a    certain 
colour   to   this   su})p(jsition.     It    is   })robabli!  that  an  excited 
action  of  the  heart,  induced  by  the  domestic  trouble  beibre 
mentioned,    led  to  detachment  of  a   minut(>  vegetation  from 
the  left  side  of  the  heart,  wliicli   was  carried   with   the  blood 
stream   along    the  vertebral  and    basilar   arteries   and   finally 
lodged  in  one  of  the  small  branches.     Almo.st  all  the  arteries 
of   the   medulhi  are    terminal    arti/ries.  and    therefore  such  a 
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clot  would  give  rise  to  one  or  more  of  those  well-known 
wedged-sliaped  infarcts,  with  their  basis  directed  towards  the 
floor  of  the  fourth  ventricle,  and  including  in  their  sphere  of 
action  the  nuclei  before  mentioned. 

There  is  one  point  worthy  of  note — the  two  groups  of  muscles 
most  profoundly  attacked  in  this  case,  the  same  muscles  which 
are  first  attacked  in  progressive  bulbar  paralysis,  viz.  the 
extrinsic  lingual  muscles  and  the  orbicularis  oris,  were  the 
first  to  show  signs  of  returning  motility,  and  have  relatively 
undergone  the  most  marked  improvement.  The  nuclei  con- 
cerned are  the  accessory  facial  and  the  hypoglossal :  the 
hypoglossal  nucleus  receives  its  blood-supply  from  terminal 
branches  of  the  anterior  root-artery  and  of  the  anterior  lateral 
artery.  Both  the  hypoglossal  and  the  inferior  facial  nuclei 
are  supplied  by  branches  from  the  artery  of  the  median  raphe. 
Assuming  embolism  to  have  been  the  cause  of  the  paralysis,  it 
is  possible  that  the  main  blood-supply  of  the  nuclei  affected 
was  cut  off  by  the  embolus,  producing  for  a  time  total  cessation 
of  function,  which  was  afterwards  restored  within  certain  limits 
by  collateral  suj^ply. 


CASES  OF  CHOREA. 

BY  W.  B.  UAUDKN,  M.l>. 

A.  Complete  loss  of  Articulation  in  Choral. 

Case  I. — A.  L.  ajt.  7,  female,  was  adinitted  int(^  St.  Thomas's 
Hospital,  iindcr  Dr.  Bristowe,  on  January  lOtli,  lS7i).  Slie 
had  never  had  aeiite  rheumatism.  Eight  months  before 
admission  she  had  been  under  treatment  on  the  sur<jjical  side 
for  chronic  abscesses  around  the  knee-joint.  Her  present 
illness  began  two  weeks  ago,  with  movements  oliiefly  aflVcting 
the  right  side.  On  admission,  the  ehorca  was  found  to  be 
general,  but  most  marked  in  the  face,  tongue,  and  right  si<l('. 
There  was  great  dillieulty  in  articuhition,  and  also  S(»m<' 
dysphagia.  She  had  tinea  tarsi  on  the  right  side,  and  several 
chronic  indolent  ulcers  on  right  leg  and  thigh,  apparently 
the  result  of  bone  disease.  No  cardiac  murmur  was  (letected. 
On  January  19th  it  was  found  that  she  C(nild  not  speak. 
Next  day  she  made  an  attem})t,  said  "  yes  "  and  "  no,"  but 
refused  her  name.  On  January  22nd  she  had  recovered 
8})eech,  but  the  words  were  jerked  out,  and  syllabk-s  often 
mispronounced  and  slurred.  The  day  following  she  was  very 
(juiet,  and  speech  was  again  entirely  lost.  The  muscles  of 
the  face  were  less  alVected,  and  the  tt)ngue  ])rotruded  more 
easily.  The  temjieratvire  the  previous  evening  was  102' "2. 
On  January  21th,  that  is  two  days  later,  she  could  say  a  good 
many  words  quite  distin<;tly,  ])r()tru(li'd  her  tongue  quietly, 
and  was  altogether  i^etter.  On  Fel>ruary  Jjrd  she  wius  again 
unabl(!  to  articulate,  and  the  movements  of  the  legs  were 
markedly  choreic.  On  February  ISth,  she  could  say  several 
words  distinctly,  and  repeat  her  iiaim'.  From  that  time  she 
stejuiilv  inipr(>ve(l,  and  was  discharged  cnrt'd  on  ^lurch  l!)fh. 

Cask  IF. — S.  C,  a't.  11,  I'einale,  was  admitted  under  l>r. 
Stone,  on  31ay  27th,  187!).  She  hail  never  had  acute  rheumatism, 
but  there  was  a  history  of  fright  just  before  present  attack. 
On  admission,  she  had  general,  but  not  very  violcMit,  choreic 
niovemeiifs.  The  s))eech  was  slow,  but  not  otherwise  afleeted. 
She  could  not  t're(l  herself,  and  swallowed  with  <lilliculfy.     (h\ 
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June  26th  she  was  found  to  have  lost  all  power  of  articulation, 
and  this  continued  for  more  than  a  week.  I  found  that  the 
right  hand  was  decidedly  weak,  and  that  there  was  anaesthesia 
of  loft  arm  and  slightly  of  left  leg.  There  was  a  soft  systolic 
murmur  at  the  apex  of  heart.  She  was  discharged  relieved 
on  August  6th. 

Case  III. — S.  R.,  aet.  12,  female,  was  admitted  under  Dr. 
Harley,  on  May  30th,  1883.  She  had  had  acute  rheumatism 
when  six  years  old.  In  January,  1883,  she  had  another  attack 
which  was  very  severe,  and  was  followed  by  chorea  and  loss  of 
speech.  On  admission,  the  movements  were  general,  but  most 
marked  on  right  side.  She  could  not  articulate,  but  the  next 
day  she  said  a  few  words.  On  June  14th  it  was  noted  that 
the  patient  not  only  does  not  talk,  but  makes  no  attempt  to 
frame  words,  and  did  not  even  try  to  speak  to  her  mother. 
She  protruded  the  tongue  when  asked.  Since  the  previous 
day  she  had  screamed  much,  and  was  very  restless.  On  June 
16th  she  could  talk  a  little,  and  from  that  time  continued 
to  improve.  There  was  a  systolic  murmur  at  the  apex.  She 
was  discharged  cured,  on  July  19th. 

Remarks. — It  is  a  curious  and  suggestive  fact  that,  in  all  the 
cases  the  choreic  movements  were  most  marked  on  the  right 
side,  and  in  one  that  there  was  decided  paresis  of  the  right 
arm.  The  inability  to  articulate  seems  comparable  to  the 
paralysis  of  limbs,  which  may  either  precede  or  follow  an 
attack  of  chorea.  But  whether  the  actual  cause  lay  in  the 
brain  itself,  or  in  the  medulla,  or  in  the  exliausted  muscle,  I 
am  not  prepared  to  say, 

B.  Anaesthesia  in  Cliorea. 

Case  I. — E.  ]\r.,  a)t.  20,  female,  was  admitted  under  Dr. 
llarley  on  May  6th,  1879.  She  had  had  convulsions  ihiving 
dentition,  and  acute  rheumatism  ten  years  ago.  Six  weeks 
ago  she  had  a  severe  fall,  and  was  much  IVightened.  Three 
days  later,  movements  began  in  the  left  arm,  and  were  limited 
to  that  }»art  until  ten  days  belon;  admission,  when  the  chorea 
beeanu!  general.  About  this  time  she  was  said  to  have  had 
aiioth(U"  fright,  and  since  then  her  memory  has  become 
iinpain^d,  ami  she  has  had  delusions.  On  admission,  there  were 
general  choreics  movtMuents,  but  the  left  side  was  much  more 
iilVecteil  than  the  right,  'i'he  left  arm  anil  leg,  tcu),  wen'  very 
Weak.  The  speech  was  lail  little  impairi'd,  and  theri>  was  no 
•  lilliculty  in  deghititinn.  These  was  total  ana-sthesia  of  left 
arm  and  leg, and  partial  ana'sthesia  ol"  right  arm.  llernu'iital 
(•(•ndilion  was   much    inn»aired.     She  did  not  Unow    lu»w   h>ng 
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she  li;ul  Imtu  in  tlif  liosjiitnl.  l>ut  slic  answered  n-julily  ulu'ii 
spoken  to,  ;in<l  luul  no  delusions.  There  was  no  oardiae 
atVeetion.  On  May  9th  she  became  very  restless  and  violent. 
8he  now  had  distinct  delusions.  She  thought  she  was  going 
to  be  poisoned,  and  that  she  would  never  see  her  ])arents 
again.  At  this  time  she  was  being  treated  with  eonium.  On 
i\Iav  28th  she  developed  well-marked  symptoms  of  eonium- 
poisoning,  and  accordingly  the  drug  was  t)mitted.  The  same 
treatment  was  subsequently  resumed,  but  without  benelit.  On 
.Tune  -i2nd  she  tried  to  drink  a  bottle  of  carbolic  acid,  but  was 
fortunately  observed.  On  July  9th,  however,  she  was  found 
\\\\\\  an  emjity  bottl<>,  labelled  "poison,"  which  had  previously 
I'ontained  5  vij  of  a  solution  consisting  of  niorph.  acet.  gr.  j, 
and  atropiiv  sulj)h.  gr.  ,.{^  in  ten  minims.  It  was  not  until  two 
hours  and  a  half  later  that  any  symptoms  were  observed.  It 
was  then  noticed  that  she  tottered  when  walking.  She  soon 
went  to  sleep,  and  four  honrs  after  the  solution  was  taken,  she 
was  a})i)arently  sleeping  quietly.  Half  an  honr  later  she  was 
heard  to  groan  feebly,  the  lijts  were  blue,  and  the  respiration 
seemed  to  have  ceased.  The  extremities  were  very  cold,  the 
pupils  dilated,  the  conjunctiva'  insensible.  Artilicial  respir- 
ation was  kept  up  for  twenty-six  hours,  and  stimulants 
administered.  No  spontaneous  eftbrt  at  breathing  was  ob- 
served for  twenty-four  hours.  She  was  comatose  throughout, 
but  could  easily  be  aroused  by  shaking.  Her  mental  con- 
dition was  more  unsatisfactory  tlian  before.  She  subse(|Uently 
acknowledged  to  taking  the  poison,  but  said  she  poured  sonu^ 
away.  She  was  discharged  on  July  22nd,  and  I  believe  went 
to  an  asylum. 

Case  II. — E.  R.,  R3t.  15,  female,  was  admitted  under  Dr. 
Ord  on  Jan.  22nd,  1879.  Her  mother  and  eldest  sister  were 
liable  to  faints,  but  there  was  no  decided  neurotic  or  (»ther 
taint  in  the  family.  The  patient  had  nevt>r  had  acute 
rheumatism  or  scarlet  fever,  but  for  the  last  six  months  she  had 
been  under  treatment  for  enlarged  glands  in  the  neck.  A 
month  ago  she  began  to  have  twitching  of  the  left  hand,  then 
the  face  became  affected,  and  lastly  the  le^.  On  admission, 
there  were  slight  choreic  movements  of  the  head,  left  arm  and 
both  legs.  There  was  also  paresis  of  the  left  arm.  It  was 
found  tliat  there  was  ana'sthesiji  of  the  left  arm  and  leg.  A 
systolic  murmur  was  audible  (»ver  the  jtulmonary  artery. 
She  was  discharged  cured  on  i\Iarch  I'.Uh. 

C/ASE  III. — K.  H.,  Jet.  1(),  female,  was  admitted  under  I  >r. 
Hristowe  on  June  2r)th,  1879.  She  had  had  rheumatic  fever, 
and  live-and-a-half  years  ago  was  attacked  with  chorea.  She 
had  a  se('<»nd  attack  three  months  later,  and  from  that  lime 
until    ]\l:iv  1st.  |S71*,  there  wcvc  occasional  Ireniiilin-xs  of   tin* 
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hands,  feet,  and  face.  On  that  day  she  had  a  fresh  attack  of 
rheumatism,  which  was  followed  by  chorea.  The  movements 
affected  both  hands  and  feet,  and  slightly  the  face.  The 
power  of  the  right  hand  was  much  impaired,  although  the 
movements  were  less  evident  here  than  on  the  opposite  side. 
She  did  not  feel  when  a  needle  was  thrust  into  the  right  leg, 
but  flinched  when  touched  with  a  pin  on  the  left  leg.  Her 
mental  condition  was  fairly  good,  but  occasionally  she  called 
out  in  her  sleep.  There  was  a  mitral  systolic  murmur.  On 
July  8th,  sensation  began  to  return  in  right  leg,  and  on  the 
18th,  there  was  only  a  little  difference  between  the  two  sides. 
She  was  discharged  cured  on  July  27th. 

Bemarks. — I  am  inclined  to  think  that  there  is  no  rule  as 
regards  the  distribution  of  the  anaesthesia  in  chorea.  In 
Cases  I.  and  II.,  as  well  as  in  two  or  three  others  which  I 
have  observed,  the  impairment  of  sensation  was  on  the  side 
most  affected  by  the  movements.  In  Case  III.,  however,  it 
will  be  seen  that  the  anaesthesia  was  chiefly  in  the  right  side, 
whereas  the  choreic  movements  were  mainly  left-sided. 

C.  Uysttroid  Convulsive  Attacks  in  Chorea. 

C.  W.,  aet.  15,  male,  was  admitted  under  Dr.  Bristowe  on 
January  KJth,  1882.  On  December  20th  he  suddenly  became 
faint  and  sick,  and  fell  on  his  face.  He  was  heljoed  up,  but  a 
few  minutes  later  lie  fell  again,  and  began  to  kick  about.  He 
had  some  half-dozen  such  attacdcs  on  the  same  day.  The 
clioreic  movements  are  said  to  date  from  this  time.  The  boy 
was  found  in  the  casualty  room,  lying  on  a  couch,  with  the 
l)()dy  rigi<l,  and  working  his  arms  and  legs  about.  He  was 
quite  conscious,  but  emotional,  crying  readily  when  asked 
about  himself.  His  mother  said  that  before  the  fit  he  com- 
|»laiii<!d  of  not  Indng  abh;  to  swallow,  and  of  tiglitnoss  in  the 
throat.  Jjater,  lie  was  found  to  ]iav(!  characteristically  choreic 
iiioveinents,  his  s|>(!ech  was  imperfect,  tliere  was  no  aua'sthesia, 
and  no  lieart  aff<'cti()n.  On  .lainiary  22iul  he  complained  el' 
a  lumj)  in  his  throat,  and  very  soon  he  jumj)od  up,  and  weiiM 
have  fallen  out  of  IhhI  if  he  had  not  been  caught,  lie  rolled 
over  on  his  face,  sobbing.  When  ho  was  turned  ever,  his  bad; 
beeaiiK!  (|iilte  rigid,  and  he  worked  his  limbs  about.  I  It- 
did  not  los(f  consciousness.  lie  was  discharged  cured  on 
.buiuary  olst. 

Vu'///r(>7i'.s.  —  Mniot  ioiial  (list  uibaiice  is  common  enough  in 
clioicu,  but,  the  |i\stiroi(|  eonvnisive  attacks  whii'h  occurred 
in  this  b(»y  mw  probaldy  rare.  IJnIortunately  there  is  n(> 
recoril  of  tin*  faniily  history,  nor  of  the  [irevious  history  of  tlie 
coudil  ion  of  I  lie  |i,'il  i(ii(. 


A  CASE  OF  DORSAL  rACnYMENINGTTIS. 

BY   llUWAni)    H.    TOOTH,    'M.U., 
Attiiiiitant-rhi/i>ici(in  to  the  MitropoJitan  Free  Ilonpitai. 

The  case  about  to  be  related,  tliouj^li  somewhat  delicieiit   iu 
clinieal  details,  yet  is  possessed  of  some  pathological  interest. 

The  patient  Ct.G.,  aged  GO,  a  compositor,  was  admitttMl  into 
one  of  the  surgical  wards  of  St.  ]'>artli(>lomew's  Jlospital,  on 
October  14,  1881),  suftering  from  sim})lc  fracture  of  the  lower 
third  of  the  left  femur,  owing  to  the  accident  of  falling  down- 
stairs. 

The  notes  of  the  case  as  regards  spinal  symptoms  are 
unfortunately  rather  meagre.  They  may  be  summarised  as 
follows. 

For  ten  years  at  least  he  has  suft'crcd  from  progressive 
])aresis  of  lower  extremities,  which  increased  to  such  a  degree 
that  for  live  years  he  has  been  unable  t(^  get  about  witliout 
assistance.  During  this  period  and  till  death,  has  been 
subject  to  excruciating  shooting-pains  in  the  lower  limbs, 
most  severe  in  the  left.  There  were  also  frecjuent  pains  of  the 
same  character  iu  the  left  side,  about  the  position  of  the  lower 
iil)s.  No  atrophy  of  muscles,  (xreat  reflex  excitability  of 
both  legs,  with  sudden  jtaint'ul  sjiasms  at  night  for  some  years. 
Dowels  always  very  costive,  but  no  loss  of  control  over  rectum. 
Has  had  to  use  a  No.  10  catheter  for  over  five  years,  unable 
to  pass  water  without  it.  His  wife  says  that  he  has  been 
extnMuely  irritai)le  and  capricious  in  tem})er  lately.  He  is 
the  father  of  five  chiMreu,  two  healthy,  three  died  at  about 
fifteen  months  "  of  convulsions  and  teething." 

No  history  of  syphilis,  direct  or  indirect,  could  b(»  (diciled. 

Oct.  llfh,  188.*J. — On  admission,  considerable  rigidity  of  both 
legs  was  noted,  most  obvious  in  the  sound  limb.  Thigh 
adducted.  Intense  reflex  excitability;  so  much  so  in  tiie 
fracture<l  lindi,  that  splints  had  to  be  discontiuuecl  and  the 
limb  laid  on  a  i)illow.  Distinct  loss  of  sensation  iu  both 
limbs.     Upper  extremities  (juite  natural. 

Oct.  ]U(lt. — A  largo  bedsore  discovered  over  sacrum  on  right 
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side.  Cystitis.  Urine  highly  coloured,  offensive  ;  sp.  gr.  1020. 
Alkaline.     Albumen  and  pus. 

Oct.  '20th. — Pain  in  right  shoulder,  with  some  difficulty  in 
raising  the  arm. 

Oct.  23  rfZ.— Shoulder  better. 

Oct.  2bth. — Cystitis  improved.     Diarrhoea. 

Nov.  1-Uh. — Bedsores  over  both  great  trochanters. 

Nov.  oi)th. — Abscess  in  scrotum.     Opened. 

Dec.  2Sth. — Groing  on  well  till  this  morning,  ^\hcn  he  had  a 
rigor  at  6  a.m.     Temp.  103-4''. 

Jan.  13th,  1884.— Another  rigor  at  6  A.M.  Temp.  102 '6'; 
unconscious  muttering,  delirium. 

Jan.  31st. — Sore  on  back  worse.  Edges  undermined,  spines 
bare.     Right  great  trochanter  exposed. 

Fah.  11th. — Died.  The  temperature  during  this  period  was 
always  above  normal  at  night,  sometimes  103^-104^,  often 
above  normal  in  the  morning. 

At  the  autopsy,  made  on  Feb.  12  by  the  surgical  registrar, 
Mr.  Bowlby,  to  whom  I  am  indebted  for  the  spinal  cord,  the 
cadaver  was  found  to  be  well  nourished.  No  atrophy  of 
muscles.  Brain  quite  natural.  Thoracic  organs  natural. 
Liver,  spleen,  stomach  and  intestines  quite  natural.  No  signs 
of  visceral  syphilis.  Kidneys  enlarged,  and  suppurating  in 
places.     Ureters  dilated,  and  bladder  much  thickened. 

Sjnnal  Cord,  Macroscopic  appearances. — ^\'liole  arachnoid- 
cavity  much  distended  with  clear  fluid.  At  about  the  middle 
of  the  dorsal  region,  involving  a  length  of  about  7  cm.,  the 
membranes  are  fused  together  into  a  tough  white  leathery 
mass,  about  5  mm.  thick.  This  thickening  involves  rather  more 
than  one-third  of  the  circumference  of  the  sheath,  and  is 
adherent  closely  to  the  cord  along  the  posterior  half  of  its  cir- 
cumference. The  cord  at  this  point  is  much  flattened  out, 
measuring  only  5  •  5  mm.  antero-posteriorly.  Here  also  the  cord 
is  twisted  and  distorted,  being  drawn  round  from  riglit  to  left, 
so  that  the  thickened  mass,  though  adherent  over  the  posterior 
segment,  lies  in  the  bony  canal  rather  to  the  left  side.  It  is 
not  adherent  to  the  bony  canal,  nor  is  there  any  disease  of  the 
vertebne.  J'he  })osterior  roots  are  involved  in  the  membranes 
on  both  sides.     Anterior  roots  natural. 

Microscopic  exaniination. — Cord  hardened  in  ammonium 
biclironiatc  solution  for  three  weeks.  Staimnl  in  pii-rocarniine 
and  lia-niatoxyiin. 

Mi(l-il()rs((I  re(jion  (Fig.  1).  Memhranes — 'I'liii-kcnrd  dnni 
mater  coniposes  about  one-lift li  «»f  tlie  wlioU*  mass,  'I'iie 
component  bundles  of  ctinnectivi^  tissue  are  se[>arated  by  large 
nnnibers  of  leucocrytes.  \'«*ssels  are  iiuim>rous.  the  walls  of 
wliieji    ;ire   not    niarlvedlv    tliiekened.      Hetween   the   dnra   and 
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])i;i  niator  is  a  mass  of  ilbrous  material  makiiiLi:  'ip  quite  i^ 
ol"  the  Avhole.  This  consists  in  its  outer  ^  of  liundhs  of 
hir<;e  wavy  structureless  fibres,  cut  in  all  directions,  but 
mostly  runninfj:  parallel  to  the  fibres  of  the  dura.  There  are 
numerous  lacuna?  containing;  nuclei,  but  no  vessels.  As  the 
inner  boundary  is  reached,  the  fibres  become  smaller  and  the 
lacuna^  larger,  containing  numbers  of  leucocytes.  Here 
numbers  of  blood-vessels  make  their  apjtearance  (Fig.  4). 
The  vessels  here,  and  to  a  somewhat  less  degree  in  the 
succeeding  sections  of  the  cord,  have  remarkably  thickened 
hyaline  walls.  All  distinction  between  middle  and  outer 
coats  is  lost.  The  elastic  lamina  is  undistinguishable  in  most 
of  the  sections.  In  some  the  intima  is  considerably  thickened. 
There  is  in  some  of  the  vessels  a  distinct  proliferation  c»f 
nuclei  of  the  intima. 

Cord. — Flattened  antero-posteriorly.  Right  half  smaller 
than  left.     Ixelation  of  parts  distorted,  as  seen  in  figure. 

In  the  white  matter,  the  whole  section  shows  softening  with 
destruction  of  nerve  fibres.  The  softening  is  much  more 
marked  im  the  anterior  or  unattached  segment  than  on  the 
jtosterior  adherent  segment.  This  must  be  due  to  latter 
being  in  a  measure  j)rotected  from  the  acute  inflammatory 
processes  s})reading  in  from  the  spinal  canal.  The  thickened 
vessels  pass  into  the  cord  from  the  pia  mater,  and  are 
scattered  plentifully  in  cross-section  over  the  whole  section. 

The  right  anterior  horn  of  the  grey  matter  is  much  atten- 
uated ;  only  one  or  two  ganglion  cells  can  be  found,  and  they 
are  highly  degenerated.  J^eft  anterior  h<trn  also  greatly 
uflectetl.  though  less  SO  than  right.  i>ome  four  or  five  ganglion 
cells  are  visible,  but  all  showing  more  or  less  granular  degen- 
eration. Left  posterior  horn  elongated  and  attenuated  to  a  much 
greater  degree  than  the  right.  The  left  posterior  roots  show 
in  section  proliferation  of  nuclei  with  considerable  disorganisji- 
tion  of  the  nerve  fibres.  The  right  posti'rior  roots  look 
natund.  J>oth  show  great  hyaline  thickening  of  the  vessels, 
which  in  this  part  reach  their  highest  degree  of  degeneration. 

Upiyer  dorsal  refjion  (Fig.  3). — Fil)rinous  thickening  of  j)ia 
mater.  Marked  softening  of  the  white  matter  all  around  the 
peripherv  of  the  section,  with  complete  disappearance  of 
nerve  tuitules  in  the  softened  area,  except  on  each  side  of  the 
anterior  fissure. 

As  the  grey  matter  is  a]i])roache(l.  the  nerve  fibres  make 
their  api»earance,  and  heri'  the  neuroglia  becomes  considerably 
thickened  and  c(»ndensed.  'J'his  is  most  marked  in  the  jios- 
terior  columns  and  reaches  its  greatest  degree  in  the  po.stero- 
median  columns,  where  there  is  considerable  sclerosis.  Even 
liere  there  are,  hnwever,  many  axis-cylinders.     The  ganglion 
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cells   of  the   anterior   horns   are   wanting   in   sharpness   and 
distinctness. 

Cervical  region. — To  the  naked  eye  the  carmine-stained 
sections  show  slight  deepening  of  colour  marking  the  postero- 
median columns,  and  under  the  microscope  there  is  a 
marked  increase  of  the  neuroglia.  Except  for  the  peripheral 
softening,  as  in  the  preceding  section,  the  cord  is  natural 
here. 

Upper  lumbar  region  (Fig.  2). — Shows  a  considerable  increase 
of  connective  tissue  in  the  posterior  columns.  This  is  most 
marked  in  the  middle  ^  of  the  posterior  radicular  zones,  where 
large  branching  fibres  pass  from  the  posterior  horns  towards  the 
posterior  median  fissure.  The  white  matter  between  this  and 
the  transverse  commissure  shows  similar  connective  tissue- 
increase,  but  to  a  less  degree.  The  same  may  be  said  of  the 
lateral  columns  close  to  the  grey  matter. 

Sections  taken  lower  still  in  the  cord  show  less  and  less 
departure  from  the  normal. 

Uemarhs. — In  spite  of  the  lack  of  syphilitic  history,  there 
can,  I  think,  be  no  doubt  of  the  specific  nature  of  the  affection 
in  this  case.  It  probably  originated  at  a  gumma  of  the  dura 
mater  in  the  subarachnoid  space,  which  subsequently  took  on 
the  present  fibroid  condition. 

A  noteworthy  feature  in  the  case  is  its  chronicity.  The 
fatal  termination  might  have  been  indefinitely  postponed,  had 
it  not  been  for  the  accident,  whereupon  an  acute  meningo- 
myelitis  was  lighted  up  with  the  acconipanyiug  cystitis  and 
bedsores. 

One  camKjt  help  speculating  on  the  possible  good  results 
of  an  early  and  vigorous  mercurial  treatment  in  this  case. 
Certainly  the  effects  of  such  treatment  are  not  encouraging 
in  the  later  stages,  as  detailed  in  a  somewhat  similar  cjise 
reported  lately  by  Eisenhjhr.^ 

'J'liougli  the  neuroglia  changes  in  the  posterior  and  postero- 
incdiiiu  coluiiiiis  above  the  lesion  are  probably  of  a  secondary 
nature,  th(i  sami!^  cannot  be  said  of  the  simUar  clianges  in  the 
same  regicjus  below.  We  have  hero  a  distinct  but  early  stage 
<jf  sclerosis.  The  nerve  fibres  are  diminished  in  (piantity,  h\\{ 
th(;ir  structure  is  little  altered. 

At  the  same;  time  one  cannot  overlook  the  well-markctl 
changes  in  tlie  snuill  arterioles.  These  are  shown  in  Fig.  I, 
wliieli  is  taken  IVoni  a  part  of  the  thickened  meninges,  and  is 
a  rather  stiongiy  marlced  type  of  the  vascular  changes  in  a 
greater  pai't  ol'  the  cord.      'I'lie  lumen  is  much  diminished,  and 

'  '  Nclirnlo^,'.  ('clilriillilud,'  I'rli.  I.'i,  ISSI;  iilltl  .Xhstructrt  ill  tin-  |>IV.s«iit 
lilimlpcl'  ul   '  ItUAl.N.' 
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in  some  tliero  is  a  distiiu-t  prolifcratinn  of  the  nuclei  of  the 
intinirt ;  beyond  this,  liowever,  there  is  in  the  majority  of  the 
vessels  no  thiekeninp^  of  the  intinia  to  the  p^reat  degree 
described  by  lleubncr,^  Drs.  Greenticld,  Gowers,  liarlow  and 
others. - 

In  the  dura  mater,  or  rather  the  most  perij»heral  part  of  the 
area  of  pachymeninfijitis,  we  tind  the  vessels  not  increased  in 
thickness,  but  the  perivascular  spaces  crowded  with  leucocytes. 
8uch  a  condition  has  often  been  described;^  and  in  an 
extreme  degree  by  Br.  I'uzzard  in  tlie  last  number  of  'Brain.' 

It  is  tempting  to  connect  the  two  conditions,  and  to  supjmse 
tlie  hyaliiio  tliickcning  to  1)0  a  fuvflicr  development  of  tlie  peri- 
vascular inliltration.  If  this  position  can  be  accepted,  there  is 
no  great  difficulty  in  connecting  the  fibroid  changes  in  the 
neuroglia  with  those  of  the  vessels,  when  the  close  communica- 
tion between  the  lymph-spaces  of  the  cord  and  those  around 
the  vessels  is  borne  in  mind. 

Lastly,  these  vascular  changes  might  be  attributed  by  some 
to  the  condition  of  the  kidneys;  but  I  think  the  fact  that  they 
are  most  aftected  in  the  region  of  the  syphilitic  lesion  is  in 
favour  of  the  theory  of  an  extension  of  the  so-called  "  gumma- 
tous processes  "  into  the  perivascular  spaces. 


'  '  Die  luotisolio  Erkraiik.  <1.  Ilirnartcrien,'  ISTi. 

*  'Visceral  Syph.  Path.  Trins.'  V.,  xxviii. 

'  Mnxon.  '  I.iim-et.'  Sept.  2.").  1869.     Bruberj?er,  '  Virrli.  Aroli.,'  1S74,  p.  28.'*. 
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ON  RECENT  ADVANCES  IN  THE  ANATOMY 
OF  THE  NERVOUS  SYSTEM!. 

BY    JAMES    ANDERSON,    IM.D. 

From  tbe  observations  of  Husclike  it  appears  that  the  child  briugs 
with  it  into  the  world  one  third  of  the  brain-volume  it  will 
ultimately  possess.  It  developes  the  second  third  in  the  course  of 
its  first  year  of  life,  and  the  remaining  third  is  gained  before  the 
twenty-first  year.  During  this  first  year's  rapid  development 
the  brain  grows  400  ccm.,  that  is  more  than  one  1  com.  daily,  or  a 
piece  the  size  of  a  bean.  Little  was  known  of  the  histological 
details  of  this  growth,  till  Exner  showed  that  of  raedullated  nerve- 
fibres  the  infant's  convolutions  contain  practically  none.  Tuczek 
and  Fuchs  now  confirm  with  some  modifications  the  results 
obtained  by  Exner,  and  trace  the  development  of  medullated  nerve 
fibres.  The  fornjer^  examined  by  Exner's  process  four  brains  ;  two 
of  children  born  dead  at  full  time,  one  of  a  foetus  of  thirty-four 
weeks,  and  the  other  of  a  female  child  twenty-seven  days  old. 
The  parts  weie  placed  ten  hours  after  death  in  ^  per  cent,  osmic 
acid  fcoliition,  changed  in  two  days,  and  examined  on  the  sixth  or 
seventh  day.     Dr.  Tuczek  summarises  his  results  as  fullows  : — 

(1)  In  all  the  cerebral  convolutions  medullated  nerve-fibres 
appear  first  in  the  medulla,  then  in  the  cortex;  and  the  develop- 
ment of  the  same  extends  from  centre  to  periphery. 

(2)  Medullated  nerve-fibres  appear  earliest — sometimes  before 
the  end  of  the  ninth  month  of  foetal  life — in  the  medulla  and 
cortex  of  the  paracentral  lobule,  that  is,  in  the  median  part  of  the 
anterior  and  posterior  central  (ascending  frontal  and  parietal) 
convidiitions.  Next  they  appear  in  the  nceijtital  lubes  and  in  ])aits 
of  the  Lsland  of  Keil.  The  rest  of  the  cortex  contains,  in  tho 
infant,  no  medullated  nerve-fibres.  Tliat  is,  the  law  of  Fleehsig, 
tliat  medullated  noive-fibros  a])pear  first  in  tho  regit)n  of  tlio 
pyramidal  tracts  and  arronn  vdiJlafa,  may  bo  extended  to  tho  oon- 
volutioiiH  conneol(;d  with  them. 

(."{)  The  farther  develttpnient  of  tho  medullated  nt>rve-fibro8 
IHiigresHeH  at  an  equal  rate  in  the  ei)iiv(»liitit)ns.  in  the  ease  of  tlu» 
I  wenty-seven  days' ehild,  beyi>nd  the  paracentral  lobule,  the  central 
c(p|i\  (ilutiiiUK    and     the    occijiilal     l(dM>,    no    convolntioii     cont  linid 

'   •  N'eiin.l.  C.hliull.l  •  ISS:t,    No.  'JO. 
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mcthiUattnl  iierve-liluvs  in  its  cortex.  Even  in  the  nameil  con- 
volutions these  were  contained  only  in  iho  lower  tliird  of  tlio 
grey  cortex.  Espe(  ially  the  tangential  system  of  superficial  fibres 
was  coiiipletL'ly  absent. 

(4)  Mednllated  nerve-fibres  arc  developed  latest  in  the  fronted 
lobe  both  on  the  vertex  and  the  base.  The  straight  convolution, 
the  orbital  part  of  the  frontal  lobe  and  the  middle  froTital  convohi- 
tions  contained  in  the  twenty-seven  dayn  child,  even  iu  the 
medulla,  no  medulLvted  nerve-fibres. 

Fuchs  so  far  confirms  the  above  results^  that  ho  finds  no 
medullated  nerve-fibres  in  either  meilulla  or  cortex  of  the  infant's 
cerebral  convolutions.  In  the  medulla  they  appear  first  during 
the  first  month  of  extra-uterine  life.  In  the  superficial  layer  of 
the  cortex  they  appear  first  during  the  fifth  month ;  the  second 
layer  ( Meynert )  shows  them  first  at  the  end  of  the  first  year  ;  the 
third  layer  (fibne  arcnatie)  shows  them  in  the  seventli  mouth; 
while  the  radiating  bundles  of  the  deeper  layers  show  theni  in  the 
second  month.  After  the  first  year  they  increase  steadily  in 
number  and  calibre  till  the  eighth  year,  when  they  are  practically 
as  in  adults. 

It  has  for  some  time  been  well  known  that  the  anatomical  descrip- 
tion of  the  spinal  cord,  as  consisting  of  anterior,  lateral  and  pos- 
terior columns  of  white  matter  with  a  double  grey  crescent  in  the 
centre,  was  a  barren  topograpliical  division;  convenient  on  certain 
occasions,  as  are  the  "  artificial  "  classifications  of  plants,  bnt  useless 
as  an  instrument  for  scientific  progress.  AVe  are  now  learning  tho 
same  truth  in  regard  to  the  brain.  Dr.  Ilugldings-Jackson  has  in 
his  Croomian  lectures  on  tho  Evolution  and  Dissolution  of  the 
Nervous  System,  divided  tho  nervous  system  not  anatomically  btit 
physiologically  into  highest,  middle  and  lowest  centres,  and  ho  has 
spoken  of  tlio  evolution  of  tho  cerebro-spinal  functions  from  tho 
most  automatic  to  tho  least  automatic,  from  tho  most  simple  to  tho 
most  couiplex,  from  the  most  organised  to  tho  least  organised. 
The  anatomical  Jesuits  above  detailed  are  in  full  agreement  with 
his  physiological  and  clinical  generalisations.  In  such  a  division 
of  the  nervous  system  as  Dr.  Jackson  has  elaborated  for  its  motor 
side,  and  in  a  similar  division  for  the  sensory  side  which,  notwith- 
standing its  greater  difficulties,  will  doubtless  in  the  near  future  be 
elaborated — we  have  tho  "  natural  "  divisi(m  of  tho  nervous  system 
as  opposed  to  its  "jirtificial"  topographical  division,  and  in  tho 
recognition  of  this  division  wo  have  the  promise  of  a  steadier  and 
more  scientific  advance,  both  in  the  physiology  and  in  the  pathology 
of  the  nervous  system.  Not  that  the  new  ]diysiuh>gi(;il  subdivision 
of  tho  nervous  system  will  disjilace  the  old  topographical.  This  it 
•will  no  more  do  than  will  Dr.  .lackson's  classification  of  the 
diseases  of  tho  nervous  system,  as  dissolutiotis  to  varioiis  depths 
of  nervous  system,  displace  the  clinical  classifications  at  present  in 
vogue.  Tho  two  divisions,  topographical  and  physiological,  will 
stand  side  by  side,  each  useful  in  its  own  way,  each  giving  useful 
hoi))  to  the  other. 

'  'Silznu-Hlx  rirlit  d.r  Wi.n.  AoimI.  <1.  WissonsHi  .'  ,lnlv.  1S83. 
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At  a  meetiog  of  the  Medico-Cliirurgical  Society  on  Jan.  22nd,  a 
very  distinct  advance  was  made  in  our  knowledge  of  tiie  anatomy 
of  the  peripheral  nervous  s3-stem  by  a  preliminaiy  communication 
from  Mr,  Victor  Horsley,  in  the  course  of  which  he  demonstrated, 
by  numerous  and  convincing  specimens,  the  existence  of  true 
sensor}^  nerves  supplying  nerve  trunks — of  nei-vi  nervorum  as 
opposed  to  the  nervi  vasorum,  or  vaso-motor  nerve?^,  already 
described  as  supplying  the  blood-vessels  of  the  epineurium. 
These  nervi  nervorum  come  off  at  right  angks  from  a  primary 
bundle  or  cutaneous  branch,  and  tenninate,  as  Mr.  Horsley's 
prepai'ations  showed,  in  end  bulbs  lying  in  the  perineurium.  They 
have,  up  to  the  present  time,  been  concealed  in  osmic-acid  pre- 
parations by  the  fat  cells  of  the  epineurium,  Itut  can  be  seen  if,  as 
Mr.  Horsley  suggested,  the  specimens  be  taken  Irom  an  emaciated 
dropsical  subject.  This  demonstration  will  afford  a  safe  founda- 
tion of  fact  for  any  theories  as  to  the  cause  and  treatment  of  the 
lightning  pains  of  tabes  dorsalis  or  other  neurotic  affections. 

The  'Brit.  Med.  Journal'  May  24th,  1884,  contains  an  abstract 
of  a  Lecture  delivered  by  Professor  Hamilton,  of  Aberdeen,  in 
which  he  states  some  of  the  results  of  observations  made  by  him, 
according  to  the  method  described  in  'Braix,'  July  1883.  The 
lecture  is  necessarily  given  in  an  extremely  fragmentary  form, 
and  we  defer  for  the  present  any  extended  notice  of  the  points 
contained  in  it.  That  it  deals  with  sufficiently  radical  and 
important  matter  will  at  once  be  admitted,  when  we  say  that 
Professor  Hamilton,  from  his  observations,  believes  the  corpus 
callosum  to  be  not  a  commissure,  but  the  decussation  of  cortical 
fibres  on  their  way  down  to  enter  the  internal  and  external 
capsules  of  the  opposite  side.  The  statement  practically  involves 
the  reconstruction  of  central  cerebral  anatomy,  and  we  expect 
with  interest  the  publication  of  the  lectures  in  extetiso. 

In  the  examination  of  the  brain  and  spinal  cord  it  is  frequently 
difficult  to  say  with  certainty  whether  minute  changes  observable 
in  the  nervous  tissue  are  due  to  post-mortem  changes,  to  the  eti'ects 
of  the  haidening  reagents,  or  on  the  other  hand  to  commencing 
pathological  alterations.  The  rule  therefore  with  every  careful 
observer  is  to  note,  in  every  case,  the  period  that  has  elajised 
between  death  and  autopsy,  the  state  of  the  brain  and  curd  on 
removal,  and  the  processes  through  which  they  subsec^uently 
pass.  Having  done  this,  he  describes  what  ho  sees,  without  in 
doubtful  cases  deciding  as  to  the  exact  nature  of  the  minute 
changes  oljsorved.  This  is  not  altogether  satisfu-tory,  and  hence 
we  welcome  as  exti'omely  valuable  tlie  results  j)nblished  bv  Dr. 
Ifichard  Schul/'  of  the  examination  of  the  spinal  cord  in  twenty 
Nulijects  of  various  ages,  who  hail  shown  no  symptoms  of  spinal 
dise/iKo  during  life,  and  whoso  spinal  e  inls  wore  to  the  naked  eye 
healthy.  Tho  causes  of  death  and  all  the  eireuiiistaneos  of  the 
autopsy  are  carefully  recorded.  All  the  cords  were  alike  har.ltned 
in  Muller'H  fluid,  IVeiiuontly  changed.  Tliej'  were  then  placed  in 
gradually  htroiigor  and  stronger,  till  finally  in  absolute  alcolu>l. 
'  'N.'iuol.   (VnlrulJ.l.'    IHHII.   N..s.  •.';{,•_» I. 
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They  were  tut  witji  Thoinas's  iiiicrotonie  in  tsecticms  ._,'q  to  ^\,  niui. 
thitk,  gtaimnl  with  Bdiax-caruiiiio,  paitly  dt-'coloriijod  hy  acidulated 
(Hl'lj  alcohol,  and  moutitcd  in  halsam. 

Dr.  Schulz  discusses  in  detail  the  followinp;  aitpearances  whoso 
siijnificance  is  more  or  less  uncertain.  (1)  Vaaiolalion  of  yamjlton 
crih. — This  consists  in  the  occurrence  of  two  or  three  clear  spaces 
in  the  protoplasm  of  the  cells,  the  nucleus  being  sometimes  visible, 
sometimes  not.  It  occurred  in  two  out  of  the  twenty  cases,  and 
•was  aoconijKiniod  hy  sij^ns  of  8li<;ht  im{)erfection  in  hardening. 
Dr.  Schulz  a<::re(  s  with  Charcot  that  this  is  an  artificial  appearance, 
and,  from  tlie  diiliculty  of  hardoning  the  cird  in  cases  of  myelitis, 
he  considers  tliat  it  would  be  specially  liable  to  occur  in  myelitis, 
as  also  in  any  condition  where  the  ganglion  cells  are  specially 
delicate.  Leyden  considers  that  vacuolation  of  the  ganglion  cells 
is  pathological,  and  denoti  s  myelitis.  Drs.  Pick  and  Ruscnbach, 
who  have  criticised  Dr.  Sehnlz's  opinion  on  this  point  in  sub- 
>e(iuent  issues  of  the  '  Centralblatt,'  also  l^elieve  that  it  is  patho- 
logical, and  the  latter  points  out  that  it  occurs  in  marked  degree  in 
the  brain  and  cord  of  starved  animals,  and  considers  therefore  that 
it  comes  under  the  head  of  a  degenerative  atro])hy.  (2)  Pitjmenta- 
tion  of  gauijUou  cdh. — This  consists  in  a  yellowish-brown  pigment 
surrounding,  and  more  or  less  concealing  the  nucleus.  Tliis  was 
present  in  a  high  grade  in  four  cases,  aged  respectively  thirty-two, 
fifty- two,  fifty-three,  and  seventy-six  ycjirs;  in  a  slight  grade  in 
eleven  ca^es  of  miildle  age ;  while  in  five  young  subjects  it  was 
completely  absent.  Dr.  Schulz  therefore  concludes  with  Charcot 
that  this  condition  is  a  matter  of  age.  but  much  depending  on  the 
nutrition  of  the  individual  ;  while  it  unquestionably  occurs  also  as 
a  jiathological  change  in  irritative  processes  commencing  primarily 
ill  tlie  neuroglia,  nls  >  in  progressive  muscular  atrophy  and  bulliar 
atro]diy.  By  itself  there  is  no  reason  to  conclude  that  it  is  patho- 
logical, and  Charcot  considers  that  it  is  the  concomitant  of  the 
tissue-degeneration  and  loss  of  muscular  ]iowcr  which  accompanies 
natiiral  old  age  and  the  fteuium  j^rsecox  of  Virchow.  (3)  Iliipertrojihij 
and  ficleroxis  (>/<jfintiIion  cclli<. — l>y  hypertroi>hy  of  the  gaTiglion  cells 
is  meant  a  swollen,  cloudy,  opalescent  condition  of  the  ctll- 
sulistance  with  swollen  processes.  By  .sclerosis  or  ati'ophic  sclerosis 
of  the  ganglion  cells  is  nleant  a  shrunken  opa<|ue  or  glancing 
appearance  of  the  cell  substance,  with  deficient  processes.  Dr. 
Scliulz  in  almost  all  cases  found  the  cells  largo,  with  sharp  outlines, 
well-developed  processes  and  distinct  nuclei.  In  seven  cases, 
however,  var}  ing  from  eighteen  to  6event3*-six  yeai's  of  age,  the 
ou'linos  were  uftt  s'larji,  tlie  coil-substance  was  hyaline  in  appear- 
ance and  the  nucleus  was  indistinct.  In  only  two  cases  were  the 
cells  shrunken  and  hyaline  in  character.  llypertroj>hy  or  hyaline 
swelling  of  the  cells  is  therefore  not  a  matter  of  age,  nor  of  post- 
mortem change  ;  and  while  the  higher  grades  are  undoubtedly 
Jiathological  (tlic  result  of  irritative  inflammation,  as  Charcot, 
Leyden,  and  Krb  believe),  seeing  that  these  seven  healthy  spinal 
curds  showed  tht!  change,  it  is  unwise  to  pronounce  on  slight 
dej:roes   of  the   change,   more   esi'ccially  unaceomp anieil   by  other 
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inflammatory  changes.  As  to  sclerosis  of  the  ganglion  cells, 
which  usually  accompanies  only  well-marked  inflammatory 
changes,  Dr.  Schulz  considers  his  cases  too  few  to  enable  him  to 
pronounce  an  opinion,  (-i)  Swelling  and  hjjjerirojjhy  of  tlie  axis- 
cylinders. — The  normal  diameter  of  an  axis-cylinder,  according  to 
Charcot,  is  -0033  mm.,  but  in  some  cases  it  is  as  much  as  '0099  mm. 
swollen  and  irregular  in  outline.  This  varicose  condition  has 
been  observed  in  the  retina,  and  by  Yirchow  in  yellow  atrophy  of 
the  cortex,  and  in  congenital  interstitial  encephalitis.  All 
observers  agree  in  regarding  it  as  pathological,  occurring  in  acute 
and  chronic  myelitis,  in  grey  degeneration  and  sclerotic  atrophv. 
Dr.  Schulz  found  the  axis-cylinders  in  eight  cords  not  quite  so 
sharply  outlined  at  the  peripheiy  of  the  cord,  this  specially  where 
there  was  slight  swelling  of  the  ganglion  cells,  but  nowhere  was 
there  an  actual  enlargement  of  the  axis-cylinder,  and  the  change 
had  quite  the  appearance  of  being  artificial.  Were  the  swellini'-  of 
the  axis-cydinder  a  change,  artificial  or  post-mortem.  Dr.  Schulz  con- 
siders that  it  would  almost  certainly  have  shown  itself  in  some  of 
his  cases.  He  therefore  inclines  to  believe  that,  Avhen  recognised,  it 
may  be  considered  a  definite  pathological  change,  (b)  Aggregation 
of  round  cells  in  and  about  the  central  canal. — This  Dr.  Schulz 
considers  in  no  way  pathological.  In  some  young  spinal  cords  he 
found  the  central  canal  surrounded  by  a  single  layer  of  columnar 
epithelium  ;  in  others  there  was  a  growtli  of  round  cells  around  the 
canal,  and  in  others  the  canal  was  completely  blocked  with  round 
cells.  (6)  Neuroglia. — This  in  well-hardened  specimens  is  delicate 
and  sharply  defined  with  distinct  Deiter's  cells.  In  some  eases, 
however.  Dr.  Schulz  found  it  not  clear,  and  with  no  cells  visible. 
This  he  considers  artificial,  as  the  condition  was  accompanied  by 
swollen  ganglion  cells  and  ill-defined  axis-cylinders.  In  six  spinal 
cords,  that  is  in  30  per  cent.,  there  were  present  thin  laminae  of 
fibro-cartilage  in  the  pia  mater,  and  this  not  in  old  spinal 
cords  only,  but  also  in  those  of  young  adults.'  It  is  probably  a 
concomitant  of  natural  or  of  premature  old  age. 

We  have  before  us  an  admirable  monograph  by  Dr.  William 
Browning,  of"  Brooklyn,  on  the  veins  of  the  brain  and  its  envelopes. 
It  consists  chiefly  of  anatomical  work  done  by  Dr.  Brownino-  in 
l*rofefisor  Brauno's  Laboiatory  in  Leipzig,  and  will  undoubtedly 
in  future  bo  the  authoritative  exposition  of  this  subject.  The 
work  contains  numerous  additions  to  and  corrections  of  our 
kn(jwledgc  of  the  ceicbral  veins,  one  of  the  principal  corrections 
being  as  to  the  course  of  the  Vena  CJaleni.  This  it  has  been 
the  custom  to  regard  as  passing  directly  backward  into  the 
straight  sinus.  A  moment's  consideration  uf  the  relative 
poMition  of  the  tentorium  cerebelli  and  the  posterior  part  of  the 
coi  [)us  calloHuni  ought  to  have  ^ho\vn  us  that  Kueh  could  not 
|lo.s^illly  bo  the  case,  and  this  is  clearly  seen  in  the  figure  given  bv 
Dr.  Hrowning,  \vhi(di  shows  that  the  V^ena  (luleni,  passing  barli- 
Wiird  and  downwaid  through  tlie  median  part  of  the  iransverho 
liHsuro  of  Uichat,  describes  a  eirch^  tipwards  round  the  spU  niuni  or 
posterior  part  of  the  cnrpus  (mUosiwu,  and  so  at  iis  termiuition  iu 
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the  straight  sinus  "  the  sinus  rectus  bears  the  same  rehition  to  the 
Vena  Galeni  that  a  tangent  does  to  its  circle."  In  other  words, 
the  Vena  (iakni  enters  atjninsl  the  blood-cuirent  just  as  do  the 
superior  cerebral  veins.  Of  tliis  soniewliat  puz/ling  fiict  Dr. 
I'rowning  gives  a  highly  probable  explanation  in  the  backward 
developnicnt  of  the  posterior  part  of  the  brain  carrying  its  veins 
with  it,  and  more  especially  by  the  late  development  of  the 
corpus  callosum  extending  backward,  and  so  causing  the  Vena 
Galeni,  as  it  were,  to  circumnavigate  it.  This  explanation,  as 
Dr.  Browning  states,  is  corroborated  by  the  more  straight  course 
of  these  veins  in  the  fcetus.  Dr.  Browning  has  also  carefully 
examined  the  important  subject  of  the  anastomosis  of  the  cerebral 
veins.  As  with  the  cerebral  arteries,  so  with  the  cerebral  veins, 
he  has  nowhere  within  the  brain-sul»stance  succiCvied  in  finding, 
a  venous  anastomosis.  For  details  as  to  the  superficial  anustoinosis, 
we  must  refer  to  the  original  work,  but  we  may  state  shoitly  that 
he  proves  an  anastomosis,  (1)  between  the  dural  ami  cerebral 
veins,  (2)  between  the  veins  of  the  vertex  and  those  of  the  base, 
and  (3)  between  the  external  veins  which  join  the  i>oriio  currata 
of  the  Vena  Galeni  and  the  veins  of  the  base.  This  last  fact 
sliows  that  "  Galen's  system  of  veins  is  not  isolated  from  tlie  other 
cerebral  veins,"  but  this  statement  does  not  apply  to  the  internal 
veins  which  run  in  the  choroid  plexus  and  velum.  These 
anastomose  in  tlie  velum,  but  nowhere  beyond,  and  thus  while  ob- 
struction of  tlie  straight  sinus  and  of  the  short  common  trunk  of 
the  Vena  magna  Galeni  can  be  compensated  for,  obstruction  of  both 
the  straight  .sinus  and  the  compensating  ba.silar  vessels,  or  of  the 
trunks  of  the  Vena'  Galeni  iu  the  jtortio  recta,  before  they  arc 
joined  by  tbese  basilar  veins  in  tho  portto  curmta,  means  cerebral 
softening  and  death. 

In  the  •  Neurol.  Centralbl.'  1883,  No.  10,  Dr.  ]\Iendel  describes 
a  case  of  the  Ape's  Fissure  (Affcnspalte)  occurring  in  tho  brain 
of  an  idiotic  girl,  eight  years  of  age.  Starting  in  the  position 
of  the  parieto-occiitital  fissure  just  in  front  of  the  transverse 
occipital  sulcus,  a  deep  sulcus  ran  transversely  out,  ending 
behind  tho  posterior  extremity  of  tlie  parallel  tissure,  and  thus 
entirely  separating  tho  occipital  from  tho  ]iarietal  lol)e  on  its 
convexity.  This  differs  from  the  cercopithecus  and  cynoce- 
phulus  in  this  region,  only  in  tho  fact  that  in  these  apes  the 
iiitraparietal  tissure  and  tho  parallel  fissure  p:»ss  farther  back, 
the  first  ending  in  the  ape's  fissure,  neither  of  which  was  tho 
case  here.  That  it  was  really  the  ape's  fisstire  Dr.  Mendel 
believes  was  proved  by  tho  fact,  that  on  the  median  siirface  it 
communicated  witii  the  calcarine  fissure  in  tho  usual  wa}'.  Dr. 
Mendel  gives  a  list  of  cases  where  this  peculiarity  was  present, 
some  assoeiatod  with  mental  disease,  othois  not.  IIo  regards  it 
UH  an  arrest  of  develojunent.  Tho  brain  in  this  case  was  lx)tb 
hiiialler  and  lighter  than  normal.  The  frontal  convolutions  were 
very  small,  and  the  gyrus  opercularis  round  tho  ascending  limb  of 
the  fi>sure  of  Svlvius  was  very  small,  and  (owing  to  absi-nce  of 
the  ascending   frontal  convolution)  was  in  direel  conlinuity  wilh 
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tlie  ascending  parietal  convolution.  Regarding  the  question  of 
the  homology  of  the  Affenspalte,  whether  it  corresponds  with  the 
transver.se  occipital  sulcus  or  %\-ith  the  parieto-occipital,  or  with 
both,  as  Schwalbe  believes,  Dr.  Mendel  has  satisfied  himself  from 
vertical  sections  of  the  brain  of  cynocephalus  sphinx  that  it 
corresponds  with  the  parieto-occipital  fissure,  along  with  a  fissure 
running  forward  from  it  in  the  depth,  termed  by  Mej-nert  the 
external  occipital  sulcus. 

For  teaching  purposes  it  is  frequently  important  to  have  the 
brain  of  natural  size  and  in  a  state  fit  for  handling.  We  make  no 
apology  therefore  for  quoting  a  process  for  preserving  it  given  by 
Gerina.^  (1)  The  brain  is  hardened  for  fourteen  days  in  a  saturated 
solution  of  bichromate  of  ammonia.  (2)  It  is  washed  and  placed 
for  one  day  in  a  mixture  of  carbolic  acid  1  part,  alcohol  1  part, 
water  8  parts,  and  glycerine  10  parts.  (3)  It  is  washed,  and 
then  allowed  to  dry  in  the  air,  and  covered  with  three  or  four  fine 
coats  of  varnish ;  the  ditFerent  parts  being  coloured,  if  necessaiy, 
with  variously  coloured  metallic  powder^;.  (4)  Over  all  is  laid 
on  a  coat  of  painter's  varnish,  for  the  sake  of  preservation. 

Notwithstanding  that  the  function  of  speech  has  now  for  many 
years  been  a  favourite  subject  of  physiological  and  patholoo-ical 
observations,  there  still  remains  much  to  be  done  before  we  can  be 
said  in  any  complete  sense  to  understand  it.  Dr.  F.  Kaymond 
and  M.  Artaud  -  have  recently  made  a  painstaking  and  valuable 
contribution  to  the  subject  of  the  Intracerebral  Course  of  the 
Hiipofjlossal  Nerve.  The  groundwork  of  clinical  fact  and  the  in- 
ferences built  upon  it  are  so  clearly  and  logically  laid  down,  that 
it  is  difficult  in  abstract  to  do  justice  to  their  work,  which  involves 
a  wider  range  than  the  actual  title  of  their  paper.  In  writiuo" 
their  paper,  the  authors  had  not  been  acc^uainted  with  that  by  Dr. 
Koss  "On  Glosso-labial  Paralysis  of  Cerebral  Origin,"  in  '  Bkaix,' 
July  1882,  and  their  results  are  therefore  the  more  valuable  as 
agreeing  with  his. 

Affections  of  spiecli  owing  to  paralysis  of  the  muscles  of  articula- 
tion have  been  observed  from  (1)  Cortical  lesions  ;  (2)  Lesions  of  the 
Centrum  ovale  ;  (3)  Lesions  of  the  internal  capsule  and  cms  cerebri ; 
and  (4)  Lesions  of  tlie  Pons  Varolii.  That  a  lesion  of  the  posterior 
third  of  the  third  left  frontal  convolution  will  cause  aphasia  is 
now  a  well-substantiated  fact,  but  that  a  lesion  of  the  inferior 
part  of  the  ascending  frontal  convolution  produces  glossoplegia  or 
l)aralysis  of  the  muscles  of  articulation,  is  u  fact  not  yot  so  well 
HuliHtantiated.  Of  this  last  the  authors  cite  six  cases.  In  four  of 
th<!se  the  lesion  was  located  in  the  inferior  part  of  the  aseondiu"- 
frontiil  convolution,  right  or  left,  the  result  being  convulsion  (ir 
paralysis  in  the  muscles  supi)lied  by  the  hypoglossal  of  the  opposite 
side  from  the  lesion  ;  and  tlie  third  IVontal  not  being  allecled,  in  no 
casu  was  the  disorder  ac(!()ni[)anied  by  aphasia,  hi  two  eases  both 
.•ipha.>-ia  and  glossoplegia  was  pre.scnt,  the  lesions  bi>ing  bilati'iMJ 
and  allecling  both  llie  inferior  and  ascending  fiontul  eonvolutions. 
'  '  li'Kiieii.liiilc'  1SS2,  No.  1. 
'■'  '  .VrohiveH  tic  Nt'iu<)lo;;ii','  1881,  Nou.  20  uiul  '.il. 
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Fit'Ui  LXjieriiiii'iit  and  eliuiail  ol>8ervatiou  it  would  seem,  accoiding 
to  Cliaitot  and  Titres,  that  tlio  inferior  third  of  tliu  ascending 
frcntal  convolution  presides  al.^o  over  tho  movements  of  mtiscles 
sujijilied  by  the  inferior  hranches  of  the  facial,  and  recently 
M.  I/jiine  has  reported  cases  of  permanent  tri.smus  accompanying 
lesions  of  this  Jirea,  or  of  the  sulijacent  white  matter.  It  forms, 
therefore,  the  cortical  origin  of  hyiioglossal,  infeiior  facial,  and 
motor  root  of  the  trigeminus. 

Tracing  the  hypoglossal  fibres  downwards,  Dr.  Raymond  and 
M.  Aitaud  cite  seven  C{\ses,  oiie  recently  observed  by  them.selves,  of 
glosso-labial  paralysis  resulting  from  injury  to  the  inferior  frontal 
fasciculus  of  Titres,  arising  from  the  part  of  the  cortex  above 
desigiiiited.  While  the  ]>rincipal  suuptoms  of  tho  progressive 
bulbar  paralysis  of  Duchenne,  viz.  paralysis  of  the  tongue,  lips  and 
vehuu  jialati,  were  present  in  these  cases,  the  differential  diagnosis 
is  comparatively  easy.  Tho  svmptoms  simulating  Duchenue's 
Paralysis  arc  less  marked,  and  differ  in  their  mode  of  onset.  In 
glos-o-lubial  paralysis  of  cerebral  origin  the  s3'mptom8  commence 
al>ruptly,  frequently  with  an  apoplectic  seizure,  accompanied  by 
fall  and  loss  of  consciousness ;  and  when  the  seizure  passes  off,  tho 
l)atient  speaks  with  difficulty,  and  cannot  move  the  tongue  or 
apjiroximatc  the  lips.  These  symptoms  are  sometimes  accompanied 
by  I'aciid  paralysis,  hemiplegia  and  intellectual  defects,  such  as  aro 
observed  in  cerebral  softening,  or  by  convulsions  and  epilejitiform 
attacks.  In  Ducbenne's  I'aralysis  the  disease  is  progressive, 
attacking  successively  tongue,  lips  and  soft  palate,  cerebml 
sym[.tom8  being  absent ;  while  on  the  other  hand  a  grouji  of  bulbar 
syiuptoms  are  present  which  are  Avanting  in  glosso-labial  paralysis 
of  cerebral  origin,  viz.  laryngeal  (progressive  weakness  of  voice) 
pulmonary  (alticks  of  suffocation)  and  cardiac  (sync<jpe).  The 
rir>t  disease  is  also  distinguished  by  the  presence  of  the  reflexes, 
the  absence  of  muscidar  atrophy,  and  the  conservation  of  electrical 
excitability.  Death  results  in  the  first  from  fresh  cerebral 
ha-morrhago  or  s  ftening,  or  from  intercuirtnt  disease  of  lung  or 
kidney;  in  tho  .>-econil,  from  an  attack  of  dyspnoea  or  syucoiie. 

The  fibres  of  the  interior  frontal  fasciculus  above  riferred  to  as 
arising  from  tlie  inferitir  part  of  the  ascending  frontal  convolutions, 
])ass  downward  in  tho  internal  capsule  at  tho  ijenn  which  divides 
its  anterior  from  its  ])osterior  segment,  forming  what  the  authors 
term  the  "  geniculate "  fascicuhis,  bounded  in  front  by  the 
'■  intellectual"  fasciculus  and  behind  by  the  jiyramidal  "  or  motor 
fasciculus  (from  the  limbs)  and  the  "  sensory  "  fasciculus.  M'ith- 
(mt  being  able  to  render  actual  proof,  l)r.  L'aymond  and  M.  Artaud 
lelievewiih  a  certain  jirobability  that  the  fasciculus  of  aphasia 
anil  that  of  glosso-labial  paralysis  pass  down  in  different  tracts 
through  the  internal  capsule  ami  tho  cms  cerebri,  tho  former 
occupying  a  position  intermediate  between  tho  intellectual  and 
genictilato  fa>ciculi.  As  to  tho  farther  course  downward  of  tho 
cerebral  fibres  of  tin-  hypoglo.ss.d  through  tho  Pons,  the  authors 
(lUote  three  cases  whi 'h  lead  them  to  believe  that  they  occupy  in 
the  Poi.s  the  pail  internal  and  posterior  to  the  moloi-  pyratiiids. 
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Les    Maladies    de   la    Volonte. — Par    Th.    Ricot.      Deuxieme 
[Edition.     Paris,  1884.     18mo.,  pp.  177. 

The  task  undertaken  by  M.  Ribot  in  this  volume  is  to  treat 
disorders  of  the  Will  from  the  same  point  of  view  and  in  the  same 
manner  that  he  has  previously  found  so  effectual  in  the  case  of 
disorders  of  the  Mem(jry.  Dealing  with  a  subject  which  is,  as  the 
author  says,  more  difficult  and  less  explored  than  the  subject  of  the 
sister  volume,  the  success  that  he  attained  in  his  former  work  is 
scarcely'  to  be  expected  in  this.  Xur  would  such  an  expectation 
be  realised.  The  book  affords  much  pabulum  for  thought ;  it 
frequently  compels  our  adhesion  to  its  doctrines,  and  it  maintains 
in  us  a  steady  conviction  that  the  author  is  honestly  facing  his 
difficulties,  which  are  neither  few  nor  small.  But  it  is  by  no 
means  .«o  clear,  so  convincing,  nor  so  free  from  inconsistency  as 
the  author's  previous  work. 

The  most  interesting  and  important  part  of  the  book  is  the 
Introduction,  for  in  this  chapter  M.  Kibot  deals  with  the  normal 
Will,  and  sets  forth  his  own  doctrine  concerning  both  the  nature 
of  tlic  state  of  consciousness  that  we  term  willing,  and  the  nature 
of  the  physiological  process  which  is  the  accnmpunimt-nt,  the 
physical  as))ect  or  .substratum  of  the  con^cious  state.  This  is  of 
course  the  fundamental  problem  upon  which  the  whole  of  the  rest 
of  the  book  depends ;  and  wlien  the  method  of  its  solution  is 
known,  the  mode  of  treating  the  portion  of  the  subject  indicated 
by  Ihe  title  can  be  to  a  considerable  extent  forecasted. 

Alti-r  mentioning  the  problem  of  free-will,  mcndy  to  place  it  on 
one  side  as  beyond  and  apart  fioni  the  scope  of  his  enciuiry,  31. 
liibot  poslulalts  that  dualism  of  which  he  is  a  steadfast  champion, 
aiid  states  as  the  foundation  of  his  doctiine  the  elementaiy  juin- 
ciplc  that  every  state  of  consciousness  has  always  a  tcndcnev  to 
oxitrcss  itself — to  issue  in  a  movement,  in  an  ai't.  This  piiueiplc 
is  hut  aparticidar  case  of  the  general  law  tiiat  all  nervous  action  is 
iillcx.  'J'lio  most  reliiied  and  original  exercise  of  Will  is  but  an 
iniiiuiisely  developed  rell>  x  action,  ucconipanied  by  a  peculiar 
htate  of  consciousness.  Tht>  continuous  giadatiou  that  luiites 
thcjsc  extremes  isdivided  by  M.  Kihol  into  thrccst  igos,  the  division 
being  understood  to  be  arhitraiy.  First,  there  are  th>  so  mental 
states  which  issue  in  action  willi  a  certainty  and  rapidity  alnios' 
equal  to  relk^x  action.  Such  arc  the  passions  and  tht>"lixeil  ideas." 
Second,    conic    those    cases  to    whiili    the    ler.u     W  id    is    usimllv 
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applied — cases  in  which  a  resolution  issues  in  an  .-ut  after  ni(»re  or 
less  deliheration ;  anJ  the  third  group  consists  of  alistract  ideas, 
whoso  tendency  to  i>siic  in  action  is  very  sliglit.  Each  more 
elaborate  mental  state  is  less  apt  to  ishue  in  action  than  the 
less  elaborate  states,  because,  in  the  first  place,  its  anatomical 
substratum  includes  fewer  and  feebler  motor  elements;  and  in  the 
second,  because  the  substratum  is,  as  a  whole,  less  directly 
connected  with  the  motor  tract. 

Will  does  not,  however,  manifest  itself  solely  in  movement.  It 
is  also  displayeil,  and  in  its  most  striking  and  ch.aracterislic 
instances,  in  ariest  of  movement.  That  the  voluntary  arrest  of 
movement  is  a  higher  development  of  the  ])hysiological  ]irocess  of 
inhibition,  is  suflicicntly  obvious,  but  as  to  the  intimate  nature  of 
either  process  M.  Kibot  does  not  add  much  to  our  present  know- 
ledge, lie  takes,  as  is  usual,  the  influence  of  the  vagus  on  the  heart 
as  the  simplest  example  of  inhibition  ;  but  in  the  light  of  recent 
researches  it  becomes  extremely  doubtful  whether  tliis  is  so,  and 
whether  the  inhibition  of  the  heart's  beat  is  not  indeed  an  ex- 
ticmel}'  complex  and  altogether  exceptional  instance  of  this  process. 
The  current  notion  of  inhibition  scarcely  gives  to  it  a  position  or  a 
scope  commensurate  with  its  importance  and  its  prevalence  through- 
out the  nervous  system  ;  although  the  doctrine  of  ''  loss  of  control," 
whith  implies  the  doctrine  of  universal  iiiliibition,  has  long  been 
doniiciliaied  amongst  us.  If  there  is  such  a  thing  as  excessive 
action  of  a  nerve-centre,  permitted  by  the  I'cmoval  of  the  function 
of  the  centre  above,  then  it  is  only  saying  the  same  thing  in 
another  way  to  say  that  the  superior  centre  normally  inhibits  the 
inferior  centre.  And  just  as  wo  have  already  so  modified  our 
conception  of  co-ordination  as  to  ascribe  it,  not  as  a  special  and 
separate  faculty  to  a  single  centre  or  region  of  the  nervous  system, 
but  as  a  universal  attribute  to  every  centre  in  every  region,  so  wo 
must  extend  our  conception  of  inhibition.  It  is  as  absurd  to 
speak  of  some  centrrs  as  motor  and  others  as  inhibitor}-,  as  to 
speak  of  some  centres  as  m(jtor  and  others  as  co-ordinating.  Wo 
must  recognise  that  the  power  of  inhibition  is  as  integral  and 
necessary  a  part  of  the  function  of  every  Jierve-centre  as  tlio 
process  of  discharge  or  the  attrihute  of  co-ordinating.  Wliat  is  the 
meaning  of  the  inci  ease  of  reflex  action  in  the  lower  section  of  a 
divided  spinal  cord,  but  that  the  inhibition  of  the  nerve-mass  above 
is  removed  from  it?  What  is  tiie  meaning  of  the  ligidity  of  a 
hcniiplegic  hand,  but  that  the  inhibition  of  the  cerebral  ceutics  is 
removeil  whicli  counteracted  the  nervous  alllux  that  maintains  the 
ri'ndity?  From  top  to  bottom  of  the  hierarchy  of  the  nervous 
system  every  centre  inhiliits  those  below,  and  is  inliibiled  by  those 
above.  On  any  other  sujiposition  the  hypothesis  of  over-action  from 
luHH  of  control  is  nonsense.  Tlio  inhibition  exercised  by  the 
highest  of  all  centres  ujion  the  whole  mass  of  strata  below  it,  is  the 
physiological  side  of  the  voluntary  arrest  of  movement,  just  as  the 
motor  discharge  of  those  highest  Ciutres  is  the  physiological 
process  in  volinitary  action.  Wliat  liio  precise  molecular 
nie'hani-m  nia\  be  liv  virtue  of  which  the  same  centn'  can  act  on 
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its  subordinates,  now  as  an  inhibitory  or  restraining,  and  now  as  a 
permissive  or  exciting  intitience,  we  are  at  present  ignorant ;  but 
unless  we  are  to  recast  the  whole  of  our  beliefs  as  to  the  mode  of 
nervous  action,  both  physiological  and  pathological,  we  must 
accept  the  doctrine  that  each  centre  has  this  multiplicity  and 
contrariety  of  function. 

M.  Ribot  seeks  the  explanation  of  voluntary  arrest  in  other 
quarters.  He  finds  first  that  certain  mental  states — fear  and  pain 
for  instance — have  a  yn-imaril}-  depressing  effect.  That  is  to  say, 
that  the  occurrence  of  these  feelings  is  always  and  of  necessity 
accompanied  by  a  diminution,  or  even  an  abolition  for  the  time 
being,  of  voluntar}-  action.  Then  he  goes  on  to  show  that  in  the 
process  of  education  voluntary  movements  are  counteracted  and 
suppressed  by  inducing  pain  or  fear  in  the  pupil— by  threats  and 
reproofs.  By  the  law  of  association,  the  recurrence  of  the  desire  to 
perform  the  forbidden  act  will  of  itself  arouse  the  memory  of  the 
reproofs  and  the  threats,  will  induce  a  repetition  of  the  ac- 
companying state  of  depression,  and  hence  will  provide  its  own 
antidote.  Doubtless  the  hypothesis  is  correct,  so  far  as  it  attributes 
the  suppression  of  the  movements  to  the  preponderance  of  counter- 
acting motives  aroused  by  the  law  of  association ;  but  that  this 
counter-influence  is  a  recurrence  of  the  depression,  and  that  it  is 
the  general  depression  of  nerve  discharge  that  prevents  the 
occunence  of  the  movement,  is  a  supposition  that  does  n(jt  appear 
to  be  borne  out  by  facts.  Such  an  hypothesis  would  reduce  the 
restraining  influence  of  duty  and  honour  to  the  level  of  mere 
par;ilysing  agencies,  a  conclusion  that  would  be  not  only  ethically 
disheartening,  but  opposed  to  the  daily  experience  of  all  men.  if 
the  stern  check  of  duty  is  in  the  last  resort  a  mere  depression  of 
heart  and  brain  action,  rendering  us  powerless  to  act  wrongly, 
whence  the  feeling  of  stiife,  of  etfort,  of  strenuous  conflict  that 
accompanies  the  resolve  not  to  do  this  forbidden  thing?  Xo ;  on 
the  strictest  adherence  to  evolutionary  doctrine,  as  well  as  on 
grounds  of  common  experience,  the  acquisition  of  the  power  of 
voluntarily  inhibiting  an  act  or  a  set  of  acts  must  be  looked  on  as 
expressing  the  formation  of  a  new  stratum  in  the  nervous  centres, 
the  addition  of  a  new  and  superior  rank  to  their  hierarchy,  the 
siiperposition  of  a  new  plexus,  which  has  by  virtue  of  its  position 
and  connections  the  power  of  inhibiting,  as  well  as  of  arousing,  the 
action  of  all  that  are  subordinate  to  it. 

When  I\I.  Kibot  speaks  of  the  will  as  the  reaction  of  tho  entire 
individual  upon  the  entire  group  of  circumstances  that  att'ect  him, 
all  who  have  Ktudie<l  the  subject  will  probably  agree  with  him,  and 
when  wo  romemlier  that  as  we  ascend  tho  liierarehy  of  nei  vi>us 
centres,  each  rank  that  we  reach  represents  a  larger  and  larger 
portion  of  the  oig.inism,  until  the  higliest  centres  of  all  represent 
tho  wliole  organism  most  eonipletely,  it  is  easy  to  soo  that  fioni  ;i 
pliysiohtgical  jjoint  of  view  tlie  action  of  these  highest  centres  is 
eipiiviileiit  to  tho  reaction  of  the  entire  organism. 

Having  laid  his  foundation  in  the  description  of  (he  noimal  \\"\\\, 
1\1.  liiliol  applies  (he  priiieiples  tlierein  »<i|iireil  to  the  t'ousiilorat !•  n 
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of  tlie  ilisonUrs  to  \vliii.'!i  Vdlitioii  is  liable.  While  it  is  not 
possible,  nor,  in  so  conn)licato<l,  ab^tniso  anil  iliflicnlt  a  subject,  is 
it  to  be  expcctcil,  that  his  doftrines  will  always  meet  with  the 
1  caller's  iisseiit,  yet  cveiy  one  of  them  is  felt  to  be  worthy  of 
careful  consideration,  many  of  them  are  novel  and  ingenious,  and 
all  are  founded  on  the  lirm  base  of  the  prineijile  of  evolution.  The 
author's  method  is  thori.u<;hly  scientific,  and  his  o})inions,  if  they 
do  not  always  command  our  assent,  invariably  conipid  a  respectful 
and  attentive  consideration.  Charles  Mekciku. 


Etude  Critique  et  Cliniquc  de  hi  doctrine  des  Localisations  Matrices 
da)is  Tecorce  des  hemispheres  cerehrau.r  de  Vhomme.  l*ar 
M.]\[.  los  Profs.  CiiAUCOT  ct  Pitres.  (Ivcprintcd  from  tho 
'  Kovue  de  Medecine ').     1  vol.  8mo.,  p[).  PiU.     Paris  :  Alcan. 

1S83. 

The  authors  in  a  scries  of  articles  originally  contributed  to  tho 
'  Kevuu  de  Medecino '  have  furnished  an  interesting  antl  valuable 
research  on  the  subject  of  cerebral  localisation.  The  basis  of  this 
inquiry  is  an  analysis  of  one  hundred  and  eightv-fivo  cases  of 
brain  disease  which  have  been  carefully  reported  during  life,  in 
comparatively  recent  times,  and  in  which  t>pportunitie8  were 
given  of  demonstrating  the  pathological  condititm  after  death. 
The  general  result  of  these  observations  is  that  there  is  no  well- 
authenticated  instance  of  a  destructive  lesion  outside  the  cortical 
motor  centres  causing  permanent  paralysis  ;  and  on  the  other  hand, 
that  there  is  no  rigorous  observation  of  a  destructive  lesion  ol 
this  motor  zone  which  has  failed  to  prodtu-e  paralysis  on  tho 
opposite  side  of  the  body.  In  short,  they  maintain  that  the  facts 
ojtposed  to  the  doctrine  of  central  motor  localisation  have  not 
been  established. 

The  conclusions  arrived  at  as  a  result  of  the  entire  enquiry  aio 
as  foUows  : — 

1.  The  cortex  of  tho  cerebral  hemispluros  in  man  may  bo 
divided,  functionally,  into  two  parts:  motor  and  non-motor, 
according  as  destnictive  lesions  do  or  do  not  Ciiuse  permanent 
paralysis  of  the  opposite  side  of  the  bodj'. 

2.  Tho  HoH-m/i/or  zoH*' comprehends  :  a.  All  the  jire-frontal  region 
of  the  brain  (orbital  lobe,  Ist,  2nd,  ami  ;5rd  frontal  convidiitions). 
h.  All  the  occipito-jjarietal  region  (occipital  lobe,  superior  and 
inferior  parietal  lobules),  r.   All  the  tenq)oro-8phenoidal  lobe. 

3.  Tho  motor  zone  includes  only  tho  ascending  frontal  and 
ascending  parietal  ecmvolutions  and  tho  paracentral  lobule. 

4.  The  paralyse  s  produced  by  destructive  lesions  of  the  motor 
zone  have  ililVerent  elini<!al  forms  according  to  the  seat  and  exti-nt 
of  the  lesioji.  Thus,  complete  hemiplegias  of  cortical  origin  are 
produced  by  dilfnsed  lesions  oT  the  asiinding  eonvoluf  ions  ;   pat  tial 
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paralyses  are  produced  by  circumscribed  lesions  of  these  same  eon- 
volutions.  The  localisation  of  the  lesion  in  some  of  these  partial 
paralyses  or  monoplegias  can  be  determined.  MM.  Charcot  and 
Pitres  announce  the  following  as  data  for  such  determination :  a. 
The  brachio-facial  monoplegias  coincide  with  lesions  in  the  inferior 
half  of  the  ascending  convolutions,  h.  The  brachio-crural  mono- 
plegias coincide  with  lesions  in  the  upper  half  of  the  ascending 
convolutions,  c.  The  facial  and  lingual  monoplegias  depend  upon 
very  circumscribed  lesicms  of  the  lower  extremity  of  the  ascending 
convolutions,  particularly  of  the  ascending  frontal.  d.  The 
brachial  monoplegias  depend  upon  a  ver^^  limited  lesion  of  the 
motor  zone :  particularly  of  the  middle  third  of  the  ascending 
frontal,  e.  The  crural  monoplegias  depend  upon  very  limited 
lesions  of  the  paracentral  lubule. 

5.  "Whether  those  paralyses  caused  by  destructive  lesions  bo 
general  or  limited,  they  will  in  time  be  followed  by  secondary  con- 
tractures of  the  paralysed  muscles,  with  descending  degenerations 
of  the  voluntary  pyramidal  tracts. 

6.  Irritative  lesii  »ns  of  the  cortex  can  give  rise  to  epileptiform 
convolutions  (partial  or  Jacksrmian  epilepsy),  which  are  ditferent 
from  those  of  true  cpilep.sy,  Thej^  begin  with  a  motor  aura,  and 
may  be  either  generalised,  or  remain  limited  to  one  side  of  the  bod}' 
or  one  group  of  muscles. 

7.  In  general  the  irritative  lesions  which  cause  epileptiform 
convulsions  are  localised  in  or  near  those  centres  which,  if  des- 
troyed, would  cause  paralj^sis  in  the  muscles  affected  by  the  con- 
vulsion. But  these  lesions  maybe  even  in  the  non-motor  zone,  and 
their  relaticm  to  the  functionally  affected  centres  is  not  so  close 
as  is  the  case  with  paralyses  and  destructive  lesions. 

The  study  of  the  cases  of  monoplegia  of  the  face,  arm,  or  leg  is 
particularly  instructive.  The  authors  give  several  figures  repre- 
senting the  accurately  circumscribed  lesions  which  give  rist3  to 
these  localised  paralyses.  In  presence  of  the  accumulated  proofs  of 
clinical  observation  on  the  one  hand,  and  of  pathological  and  deve- 
lopmental anatomy  on  the  other,  all  pointing  to  the  same  conclu- 
sions, viz.,  to  the  separation  of  the  sensory  from  the  motor  si)hrres, 
and  to  the  independence  of  the  several  motor  centres  in  the  human 
brain,  the  physician  may  look  Avith  composure  upon  the  conti'adic- 
tory  results  of  the  pliysiulogieal  laboratory.  It  is  quite  adniissildo 
to  believe  that  the  functions  of  an  organ  of  such  gradual  evolution 
in  the  animal  scries  as  the  cerebral  cortex  may,  according  to  the  law 
of  dilf(acntiation,  be  far  more  strictly  localised  in  man  than  in  tlie 
lower  animals;  and  in  such  a  wider  syntho«is,  perhaps,  the  results 
of  expeiiiiieiitation  and  clinical  observation  will  be  found  to  be  re 
I'oiicileabhf,  nay  to  support  one  anotln'r,  anil  we  may  tlius  ho[ie  \<> 
learn  not  only  how  things  are,  but  also  liow  they  came  to  he. 

A.  II.  liKN.NKir,  M.I). 
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A  Stafisiica?  Inquiry  into  the  Nafurr  and  Treatment  of  Epilefsy. 
r>v  A.  lIucJHE.s  JIennktt,  ]\r.I). — 11.  K.  howis,  Loudon, 
1884. 

This  little  l>ook  consists  of  three  papci-s,  which  have  already 
appeared  in  the  Medical  Jonnials  at  dift'ercnt  dates  during  the  past 
few  years.  They  are  now  repuhlished  togetlier,  bo  as  to  form  a 
connected  inquiry.  They  constitute  a  careful  and  elaborate 
statistical  investigation  of  many  jioints  in  the  clinical  history  of 
Epilepsy,  and  more  especially  of  the  eflfects  of  the  hroniides  in 
the  treatment  of  that  disease.  The  author  in  his  researches  is 
actuated  1>y  the  opinion,  that  the  science  and  art  of  medicine  is 
to  be  advanced  by  the  collection  of  ■\vcll-rccorded  facts,  rather 
than  by  statements  and  unsuii]>orted  assertions;  and  however 
laborious  this  may  be  to  the  physician  and  unattractive  to  the 
student,  he  believes  that  it  is  the  only  means  by  which  sound 
therapeutic  truths  are  to  be  arrived  at. 

The  first  chapter  deals  with  a  statistical  investigation  into  the 
Etiology  and  Sj'mptomatology  of  E])ik'psy,  and  the  ]iercentago 
occurrences  of  many  ])oints  connected  with  tliese  conditions  arc 
given  in  detail.  The  relative  frequency  of  the  various  prcdis- 
jKising  and  exciting  causes  in  a  given  number  of  cases,  as  well  as 
many  of  the  chief  symptoms  and  their  phenomena,  are  demon- 
stratetl  in  tabular  form,  in  such  a  way  as  to  be  easily  accessible 
for  reference. 

The  second  chapter  is  an  important  contribution  towards  the 
ex.act  estimation  of  the  effects  of  the  bromides  on  epileptic  attacks. 
Here  an  attempt  is  made  to  determine,  not  the  curative  properties 
of  the  remedy  on  the  disease  itself,  but  only  its  actions  on  the 
chief  sjnnptoms,  the  i)aroxysmal  seizures,  'i'his  is  carried  out  in 
a  most  systematic  manner  after  tlie  following  ])lan,  wliich  shows 
very  clearly  the  results  of  the  remedy,  as  far  as  stiitistics  are 
cajiable  of  demonstrating  so  complex  a  subject.  From  a  long 
scries  of  unselected  cases  only  those  were  utilised  for  the  present 
inr|uiiy  who  had  been  continuously  under  treatment  for  a 
minimum  period  of  six  months,  to  a  maximum  of  foTir  j'cars.  In 
such  instances  all  tlie  facts  of  the  case  were  carefully  recorded, 
and  more  especially  the  average  montldy  number  of  attacks  prior 
to  treatment  was  determined.  The  drugs  were  then  administered 
and  stea<lily  persevered  in,  and  in  the  same  way  the  number  of 
attacks  noted.  In  tliis  manner  llie  particulars  of  llTcawes  have 
lieen  collected  and  arranged  iu  tabular  form,  the  aceumuhiting  and 
recording  of  wliich  rejuesenfs  a  great  amount  of  patience  and 
labour.  Further  investigations  were  instituted  to  ascertain 
whether  the  effects  of  the  bromides  were  influenced  by  any  special 
j)eculiaiitios  connectcfl  with  the  disease,  such  as  its  form,  its  i>eriiKl 
of  occurrence,  its  hereditary  nature,  the  ago  at  which  it  ajipears,  the 
chronicify  of  tin-  disorder,  the  state  of  Iic;ilth  of  the  suffcier.  an«l 
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so  on.  In  all  these  conditions  special  researches  have  been  made, 
and  tables  drawn  up  to  indicate  the  results  of  the  treatment  in 
each.  The  general  results  arrived  at  are  as  follows:  1.  In  12-1 
per  cent,  of  epileptics  the  attacks  were  completely  arrested  during 
the  whole  period  of  treatment  by  the  bromides.  2.  In  8.3*3  per 
cent,  the  attacks  were  greatly  diminished,  both  in  number  and 
severity.  3.  In  2*3  per  cent,  the  treatment  had  no  apparent 
effect,  4.  In  2 "3  per  cent,  the  number  of  attacks  was  augmented 
during  the  period  of  treatment,  5.  The  form  of  the  disease, 
whether  it  was  inherited  or  not,  whether  complicated  or  not, 
recent  or  chronic,  in  the  young  or  in  the  old,  in  healthy  or 
diseased  persons, — appeared  in  no  way  to  influence  treatment,  the 
success  being  nearly  in  the  same  ratio  under  all  these  conditions. 

The  third  c'^apfer  attempts  to  investigate  the  effects  of  the 
prolonged  administration  of  the  bromides  on  the  epileptic  patient, 
with  the  view  more  especially  of  ascertaining,  whether  in 
modifying  the  number  of  attacks,  they  in  any  way  injuiiously 
influence  the  healtli  of  the  patient.  The  data  upon  which  con- 
clusions are  founded  consist  of  141  cases,  continuously  under  the 
influence  of  the  bromides  for  a  minimum  period  of  twelve  months, 
and  extending  to  a  maximum  of  six  j'ears.  The  dose  of  the  drug  was 
from  one  and  a  half  drachms  daily,  upwards,  Thtse  observations 
are  also  the  result  of  an  arduous  and  prolonged  experience.  The 
general  results  obtained  are  that,  while  the  bromides  arrest  or 
modify  the  attacks,  as  already  indicated,  they,  contrary  to  the 
usual  belief,  do  not  in  the  majority  of  cases  seem  injunously  to 
affect  the  mentol  or  physic;d  well-being  of  the  patient.  Tables 
are  drawn  up  to  show  the  fipproximative  results,  more  especially 
on  the  physical  and  mental  powers,  on  the  general  nervous  system, 
and  on  th^  production  of  cutaneous  affections.  The  details  are 
given  of  four  interesting  cases,  who  for  no  less  than  six  years  have 
regularly'  consumed  daily  one  and  a  half  drachms  of  the  bromide. 
In  all  of  these  the  pa'itnts  were  in  good  physical  and  mental 
condition,  and  able  to  earn  their  livings  by  their  respective 
occupations.  The  facts  further  si  cm  to  indicate  that  the 
symptoms  of  bromism  diminish  in  intensity,  the  longer  the 
remedy  is  persisted  in.  Thoy  also  seem  to  suggest  that  the 
epileptic  is  more  tolerant  of  the  drug  than  an  ordinary  individual 
not  suffeiing  from  that  disease.  As  to  wh<  th(  r  the  treatniont 
finally  eradicates  the  disease,  tlu'i'e  is  no  positive  evidence  to  show, 
but  all  the  facts  lead  to  the  conclusion,  that  if  it  was  systematically 
carried  out  for  a  Kufliciontly  long  period,  this  is  not  inipossildo. 

Finally,  tlic;  author  throughout  lecognisis  the  extreme  ditliiulty 
of  interpreting  facts — estimating  results,  as  well  as  tlio  nuiny 
possihle  fallacieB  that  besot  the  jtath  of  the  investigator.  "NVliilo 
the  coneliisionH,  for  the  sake  of  convenience,  have  been  un-angod  in 
tabular  form,  it  is  admitttd  that  these  are  only  approximative, 
and  cannot  he  (juleiilaled  with  nmthemiiticul  precision.  At  tho 
Banie  time  the  details  of  the  incpiiry  liave  been  eolloctod  with 
Biioh  cure,  iind  recorded  with  hucIi  aecuraey,  that  it  Ih  believed 
thoy    rcipresont    in    the    main    tho    true    fa«'ts    of    the    ease.       Wo 

vol,     VII.  I' 
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therefore  consider  that  the  ]irosent  work  of  Dr.  Bennett  constitutes 
a  snbstiintial  contrilmtinn  to  what  is  a  very  important  siil'ject,  and 
hope  his  examph^  will  find  numerous  imitators  ;  for  nf»thing  tends 
to  cast  discredit  upon  theraiu-ntics  so  much  as  premature  conclu- 
sions  from  observations  both  too  few  in  number  and  too  super- 
ficially performed,  and  the  hasty  publication  of  isolated  cases 
alleged  to  have  been  "  cured  "  by  some  drug  or  other. 

A.  i.K  W. 


"  Tcxt-looh  of  the  Principles  of  Physics"  By  Alfred 
Daniell,  M.A.,  Lecturer  on  Physics  in  the  Scliool  of 
>redicine,  Edinburgh.  (1  vi»l.  8v(i,  p[>.  G5').  London: 
JMacnuHan  &  Co.) 

The  task  of  physiology  and  pathology  is  double.  First  wo  must 
define  and  localise  the  function,  or  symptom  (used  in  the  sense  of 
disturbed  function).  Second,  ami  this  is  the  truly  scientific  aspect  of 
the  problem,  we  must  exjdain  the  function,  and  reduce  it  to  its  com- 
ponent factors.  These  factors  are  of  a  phvsic^il  and  of  a  chemical 
order  ;  they  are  forces  at  work  under  conditions,  the  complexity  of 
which  grows  with  the  evolution  of  the  tissues  of  which  they  are 
projerties.  Whether  there  is  a  special  force  or  a  special  modification 
of  the  physico-chemical  forces,  a  vital  force,  directing  the  develop- 
mental and  evolutionary  nisu.t  of  organisms  under  varying  conditions 
and  surroundings,  is  a  question  still  unanswered,  at  least  for  those 
whose  minds  are  not  fully  satisfied  by  current  theories.  But 
whatever  view  be  the  correct  one,  physiology  and  pathology  have 
essentially  to  do  with  force;  the  description  of  the  mechanisms 
upon  which  the  manifestations  of  force,  the  storage,  liberation  and 
transformations  of  energy,  dejiend,  is  a  mere  subsidiary  operation 
preliminary  to  the  discovery  of  the  laws  which  govern  the  pheno- 
mena of  force  manifested  as  life. 

Now  the  metliod  of  studying  nature  is  to  jiroceed  from  the 
simple  to  the  complex  ;  and  as  in  mathematics  it  would  be  idle  fir 
one  to  attempt  to  solve  the  problem  of  integral  calculus  who  had 
not  previously  mastered  the  jtrincijiles  of  arithmetic  and  simple 
algebra,  so  it  is  hopeless  for  one  ignorant  of  those  conceptions 
of  force  whicli  form  the  b;isis  of  physics  and  chemistry,  to  launch 
into  diwpiisitions  concerning  nerve-force  and  the  other  manifesta- 
tions of  energy  in  living  organisms.  Elementary  as  tliis  jninciple. 
seems,  yet  our  medical  literature  aftbids  am])le  j)roofs  that  it  is  very 
generally  discarded.  There  is  a  natural  tendency  in  the  human 
mind  to  lend  oV)jectivit3'  to  its  concepts ;  it  is  the  most  ignorant 
who  are  the  most  prone  to  give  explanations  V»ecause  they  are 
unconscious  of  the  ridiculous  inadeijuacy  of  their  data  for  the 
H(dution  of  proVdems,  the  de])th  of  which  they  cannot  even  dis- 
tinctly appreciate. 

The   study    rtf  niod<rn    physics   foinis   ;ii\    essential    propjrdeutic 
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to  that  of  biology.  Treatises  on  the  subject  have  ceased  to  be 
mere  collections  of  experimental  facts,  I'egai'ding  heat,  light,  elec- 
tricity, &c.,  without  apparent  connection  between  them ;  their 
object  is,  as  ]\Ir.  iJaniell  saj'S,  to  teach  the  whole  of  Natural 
Philosophy  as  substantially  a  single  science,  in  which  scattered 
facts  are  connected  and  co-ordinated  b}^  reference  to  the  principles 
of  dynamics  and  the  great  experimental  law  of  the  conservation 
of  energy.  The  distinction,  too,  between  physics  and  chemistry  is 
becoming  more  and  more  clearly  one  of  convenience  only  ;  the 
phenomena  with  which  they  deal  are  but  instances  or  embodi- 
ments of  intimately  correlated  ideas,  and  it  is  in  a  study  of  this 
synthesis  of  the  laws  governing  the  simtder  properties  of  matter 
that  the}'  shall  find  a  most  useful  discipline  who  desire  to  pene- 
trate more  deeply  into  the  mysteries  of  living  organisms. 

The  book  now  before  us  is  of  considerable  value  from  a  double 
point  of  view.  First,  it  is  a  very  able  one,  and  which  fully  fulfils 
the  intention  of  its  author  to  present  a  connected  account  of  the 
principles  of  physics  suitable  to  the  preliminary  training  of  medical 
men.  Secondly,  it  is  the  only  book  of  its  kind  in  the  English 
language  ;  for  though  we  have  numerous  treatises  of  the  highest 
merit  on  the  subject  of  Physic-!,  yet  they  are  all  monographs.  I 
do  not  mention  the  well-known  books  of  Deschanel  and  Ganot,  for 
they  are  translations  only  of  works  originally  written  on  the  now 
antiquated  tvpe  of  manuals  of  pliysics ;  and  though  their  able 
Engli.sh  editors  have  spared  no  pains  to  add  largely  to  their 
scientific  value  by  supplying  much  new  matter,  these  manuals  lack 
the  continuity  of  thought  which  is  tlie  di  tiuctive  characteristic  of 
Mr.  Daniell's  book. 

We  need  not  enter  here  into  any  details  as  to  the  actual  content.^ 
of  the  volume  before  us,  which,  we  are  glad  to  bee,  has  been 
exceptionally  well  received  V)y  physicists  generally.  'J'he  author's 
position  as  Lecturer  in  a  Medical  School  has  enalded  him  to  produce 
a  work  well  adapted  to  the  wants  of  those  who  wish  to  base  their 
physiological  and  medi"al  studies  upon  more  solid  foundations  than 
those  oftered  by  the  very  imperfect  curriculum  sti'l  in  v  igue  at 
many  of  our  Schools. 

A.  DK  W. 


Ij'dvw  ent  hi  fonrlloii  dii  Cerveau.  15y  Ivaiilm  FKinufan^. 
2  vols,  sinall  S\(),  pp.  I.'KI  and  -inl.  Paris,  (icriin'i-  I  laillicrc, 
1883. 

Tins  work  conHisiH  mainly  dtaii  accoiinl  ol"  tlic  nervous  system  as 
the  ](liyhical  substratum  of  \.\yv.  psycdiical  phiMiomena  of  man  and 
of  animalH;  and  (d'  tln^  various  manifestations  cd'  miiul  under 
varying  conditions  (d"  Inain-dfvtdopmont  and  brain-distiirbano*. 
It  is  a  curiouH  lacL  that,  wliilst  the  antlior  starts  witli  tlit> 
iJroffSKcd  intention  to  show  thi<  cunKonanci'  of  Spino/.a's  thcorieH  on 
nund  or  niiiltfi-  with  the  data  ornioiU-rn  analoniv,  plivsiologw  and 
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physiolof^ii-al  |iKyc]iolog;y,  his  efforts  sIiduM  liavo  resiilttHl  in  pro- 
ducing a  generally  accurate  anrl  vorv  readable  summary  of  our 
present  knowledge  on  the  subject.  The  reference  to  Spinozism  in 
the  j^reface  would  lead  one  to  expect  some  excursions  at  least  iu 
the  field  of  the  nu'ta]>hysic3  of  monism  ;  but  such  is  not  the  case. 
The  author  remains  throughout  a  positivist  indeed,  never 
rising  above  the  purest  jdienomenism.  lie  sliows  the  parallelism 
between  nervous  organisation  and  mental  manifest^ations,  and 
contents  himself  with  calling  the  latter  a  function  of  the  former. 
It  wo\ild  have  been  well  if  he  had  defined  this  word  "function," 
■which  to  lis  seems  to  ex])lain  nottiing,  and  leave  the  prid>lcm — :in 
insoluble  one  accunling  to  mo.st  couijieteut  thinkere — very  much 
where  it  was. 

"NVlien  we  said  that  the  metaphvs'cal  aspect  of  the  question  has 
been  left  untouched — nay,  ayiparontly  ignored— by  tl)0  author,  wo 
only  reTerrcd  to  the  constructive  part  of  his  bo  )k.  Th'-re  runs 
throughout  its  pages  a  vein  of  controver.-ial  aggressivenes-i 
against  the  popular  "Spiritualistic"  conception  (still  represented 
in  the  official  philosophic  teichiug  in  French  Academies)  of  a  dual 
nature  of  man,  who  accoi'ding  to  this  theory  consists  of  an  inde- 
pendent s))ii-itiial  entity  united  to  a  material  organism,  of  a  spirit 
and  a  body  mysteriously  acting  and  reacting  upon  one  another. 
It  is  poesilde  that  for  the  general  reader  this  constant  repetition 
that  the  psychicul  phenomena  observed  in  man  and  the  lower 
animals,  in  health  and  disease,  are  not  compatiltle  witli  this  view, 
may  be  found  advantageous  or  necessary;  but  to  the  student 
of  either  of  the  great  metaphysical  systems  or  of  modern  psycho- 
phjsiology  such  an  instance  will  ajipear  somewhat  puerile.  In 
the  course  of  his  controversy  M.  Feiriere  lays  considerable  stress 
npon  an  argument  by  analogy,  which  however  apjiears  to  us  more 
s])eeiou8  than  solid,  lie  tries  to  show  by  a  parallel  between  the 
attributes  of  mind  as  a  function  of  tlie  brain,  and  those  of  magnetism 
as  a  "  function  "  (."*«>)  of  the  magnet,  that  there  is  less  difference 
between  tll0^e  "immaterial  foices"  than  between  the  material 
products  of  two  glands,  such  as  the  spermatic  and  lactic  secretions. 
True,  magnetism  disa]>pears  when  the  outer  film  of  the  magnet  is 
dissolved  in  an  acid,  just  as  psychical  manifestations  do  when  the 
cortical  layered"  a  brain  is  removed  ;  but  how  superficial  are  all  such 
analogies  !  Magnetism  is  a  force  correlated  to  heat,  light  and  elec- 
tricity, and  [lostulates  space  for  its  manifestations  ;  mind  is  stibject 
to  conditions  of  time  onlj',  is  not  a  force,  and  does  not  originate  in 
any  transformation  of  the  forces  ^t  free  by  that  liberation  of  energy 
which  constitutes  nerve-discharge.  Nor  can  mind,  not  l)eing  a 
force,  ever  liberate  energy,  and  (»riginate  any  of  the  cerebral  pro- 
cesBOS  which  are  the  necessary  conditions  of  thought,  feeding,  as  well 
as  of  movement  ;  it  is  neitiior  a  cause  nor  an  effect  of  the  ]ihysical 
changes  involved  in  nerve  action  ;  it  neither  jirecedes  nor  follows, 
but  accomjianies  those  changes.  Miml  is  coextensive  with  con- 
sciousness; if  it  were  the  produ(;t  of  brain  action,  the  etpiivaUnt  of 
a  certain  (piantity  of  nervous  entrjiv  which  might  be  supposed  to 
be    converted   into  vibrations  (of  a    mentifcroiis   ether,  as    it    has 
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been  suggested)  our  mental  processes  would  be  uniformly  pro- 
portional to  the  quantity  of  nervous  matter  oxidised  :  but  this  is 
not  the  case,  and  identical  cerebral  acts  diflfer  largely  as  to  the 
intensity  of  the  conscious  states  which  accompany  them.  In  other 
words  "cerebration"  and  "mentation"  do  not  both  obey  laws 
reducible  to  those  of  transformation  of  ene)  gy.  There  is  no  common 
term  between  the  retiex  piocess  in  which  a  nerve  excitation  from  the 
sensory  sphere  liberates  in  a  motor  centre  a  certain  quantity  of 
stored-up  furce,  which  in  its  turn  sets  fiee  energy  in  certain  groups 
of  muscles,  and  the  mental  state  Ave  call  a  vcilition. 

IM.  Feiriere,  like  many  students  of  neurophysiology',  has  been 
so  dazzled  with  the  apparent  simplicity  of  the  method,  now  so 
popular,  of  expressing  p.sychiral  in  terms  of  phy.»ical  phenomena — 
mind  in  terms  of  matter — that  he  has  lost  sight  of  the  very  problem 
which  he  gave  himself  the  task  to  solve.  The  fact  is  that  we  must 
either  remain  content  to  leave  the  answer  in  the  domain  of  the 
unknowable,  or  launch  into  the  abyss  of  metaphysics.  Mind,  in 
Spinoza's  ovra  language,  is  the  idea,  or,  as  we  should  now  call  it, 
the  consciousness,  of  the  body;  not  a  "substance"  but  a  "mode" 
— a  collection  of  states.  Body  is  the  subject  of  the  soul ;  both  are 
modifications  of  one  sub.^tance  with  attributes  infinite  in  number, 
but  cognisable  to  us  under  two  only,  matter  and  thought. 
Hence  mind  and  body  are  but  one  phenomenon  under  two  aspects — 
the  same  ray  of  divine  light,  refracted  as  it  were,  and  analysed 
through  the  prism  of  psychological  introspection.  Even  from  the 
standpoint  of  oiir  modern  positive  science  many  will  feel  mure 
sympathy  for  the  bold  speculations  of  the  great  metaphysician, 
than  for  the  so-called  materialistic  solution  of  the  2)roblem  which 
consists  in  suppressing  one  of  its  terms. 

This  book  is  very  readable,  and  full  of  information  on  every 
topic  connected  with  the  nervous  systeui  considered  as  the  physical 
basis  of  mental  manifestations.  The  style  is  very  clear  and  the 
facta  well  arranged.  The  chapters  on  the  anatomy  and  embryo- 
geny  of  the  nerve  centres,  however,  might  have  been  advantageously 
either  curtailed  or  illustrated. 

A.  i)K  W. 


Nenrijpnolof/ie ;  Traite  du  sommeil  nerveux,  on  hijpnotisme. 
r.y  James  Braid.  Translated  into  French  by  Dr.  J.  Simox  ; 
with  a  preface  by  I'rot'.  JJuoWN-SiigUAUD.  1  vol.  suiaii  8vo, 
pp.  2<iS.     i'aris:"  Dclahayo,  ISKJ. 

TiiK  study  of  tlio  phenomena  of  somnambulism,  or  liyjniotism,  has 
(luring  tho  last  icw  years  been  ]>roseeiited  with  niueh  energy  and 
HiiceesH,  and   wo  are    glad   to  iind    the  suggestive   work   of    Hraid 

iihiced    behtre    continental    reatlers   in    the    siuijie  of   an    excellent 
''rencli   traiiHl.ition.      This    volnuie   will    he  welcome   in    England 
hIho,   both  on  account  of  the  searcity  of  liraid's  origiiuil    edition 
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(1834),  and  of  tlie  new  additional  chapter  which  it  contains.  This 
cliajitcr  consists  of  a  coninmnication  niiuk'  hy  Braid  in  18G0  to  the 
Academy  of  Sciences,  in  the  very  month  of  his  death,  and  occupies 
thirty-five  pa^es  in  the  transhition. 

Tlie  "  Nenryimolojiy "  is  divided  into  two  parts.  The  first, 
historical,  experimental  and  oontrovei-sial,  contains  an  exposi  of 
Braid's  methods  and  theory.  His  merit  consists  in  having 
exi)loded  the  "animal  magnetism "  craze,  and  sliown  that  tlio 
hypnotic  condition  is  induced  hy  sensorial  impression  of  various 
descriptions.  Instead  of  the  classical  "passes"  made  over  tho 
patient  by  tho  operator's  hands,  he  used  the  convergence  of  the 
eyes  inwards  and  uj^wards,  such  as  in  fixation  of  a  small  object 
placed  near  and  above  the  place  of  ordinary  vision. 

Tliis  portion  of  Braid's  work  is  ttX)  well  known  for  us  to  say 
any  more  about  it  here.  The  scct)nd  part  is  th('rai)eutical,  and 
though  at  the  time  of  publication  it  aroused  a  considemble 
amount  of  ill-feeling  against  the  aiithor,  it  has  now  ])assed  into 
com})arativ(j  oblivion.  But  the  time  is  near  when  the  curative 
influence  of  hy]motism  will  be  submitted  to  the  same  scrutiny  as 
its  physiologieal  and  psychological  import  has  undergone.  There 
is  certainly  much  exaggeration  ami  self-deception  in  Braid's 
cMthusiastic  report  of  the  cases  he  declares  to  liave  been  success- 
fully treated  by  himself.  Still  there  is  no  doubt  a  substratum  of 
truth  in  what  he  says;  and  we  have  no  right  to  refuse  a  priori  to 
believe  jm  observer  of  such  uiidonbted  uprightness  when  he  begins 
to  speak  of  the  jiractical  ajiplications  of  n  discovery  in  the  elabora- 
tion of  which  he  has  shown  true  scientific  insight. 

Tho  cases  in  which  hypnotism  ap])ears  to  have  relieved  the 
symptoms  more  or  less  permanently  belong  chiefly  to  the  group  of 
neurotic  functional  disturbance ;  the  method  consists  simply  in 
hypnotising  the  patient  (several  times  if  necessary)  and  allowing 
him  to  recover  naturally  from  the  somnambulic  state.  A  few  well- 
observed  instances  in  which  this  has  been  cfticacious  have  been 
(piite  recently  ]ml)lished  in  Germany,  where  Profs.  Preyer  and 
Heidenhain's  physiological  researches  on  hypnotism  have  excited  a 
considerable  interest.  Thus  Dr.  Wiehe  ('Berliner  Klin.  Wochen- 
schrift,'  .January  1SH4)  ex]ieiimented  upon  four  ]^atients  in  Prof. 
Btiutnler's  CliniijUe  at  Frciliurg.  Two  Ciises  (of  hysterical  nature), 
in  which  persisting  and  violent  clonic  spasms  formed  the  chief 
symptoms,  were  the  one  I'elieved.  the  other  cured  of  the  complaint. 
A  tiiird  ])atient  was  freed  of  hemi-amesthesia  ;  and  the  fourth, 
who  had  been  vainly  submitted  to  electrical  and  other  treatment 
for  neuralgic  ])ains  in  the  face  and  arm.  was  completely  relieved  of 
the  sym])toms  by  one  hypiiotisation.  In  other  cases  of  hysterical 
disturbance;,  however,  hypnotism  failed.  It  is  not  to  be  forgotten 
in  experiments  of  this  kiiul  that  a  repetition  of  the  operation  may 
]»rovo  injurious  to  tho  nervous  syHt«'m — for  instance,  leave  a 
tendency  to  spoutaneoJis  Honniambulism  iu  ])redispo8ed  subjects. 
Hypnotism  may  in  certain  vhh<h  prov(>  a  valuable  substitute  for 
the  usual  methotl  of  inducing  aniesthesia  ;  Braid  and  others  have 
rcjiorted  instances  where    surgical   opcratioujs  have    l>een    carried 
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out  painlessly  on  hypnotised  subjects.  But  Avhatever  be  the 
practical  value  of  hypnotism  from  a  medical  point  of  view,  the 
light  it  has  already  thrown  upon  the  mechanism  of  cerebral 
action,  and  the  important  place  it  must  henceforth  occupy  in 
experimental  psychology,  are  enough  to  encourage  fresh  efforts  in 
the  investigation  of  its  phenomena.  The  publication  of  the 
"  Neuiypnology  "  is  a  well-timed  homage  to  the  memory  of  a  man 
who,  with  singular  tenacity  of  purpose  and  true  singleness  of  heart, 
incurred  much  oblotj^uy  and  persecution  in  the  pursuit  of  science 
and  truth. 

A.  DE  W. 


Medicinisclie  Bihliographie.  By  Dr.  Aethur  Wurzburg, 
Librarian  to  the  Imj^erial  Sanitary  Office  in  Berlin.  Vol.  I. 
1883,  8vo,  pp.  386.     Leipzig  :  Breitkopf  and  Hartel. 

This  publication  will  be  found  extremely  convenient  by  every- 
one who  wishes  to  be  kept  au  courant  of  the  ever-increasing 
literature  of  the  medical  sciences.  For  the  modest  sum  of  six 
shillings  the  subscriber  receives  weekly  a  part  of  six  to  eight  pages, 
in  which  all  the  recent  works  and  papers  of  importance  are 
indicated  by  title  and  I'eference.  They  are  arranged  under  about 
twenty-five  headings,  one  of  which,  that  of  nervous  diseases  and 
psychiatry,  will  prove  of  special  interest  to  our  reader,  and  keep 
him  informed  of  the  latest  papers  to  which  he  may  have  to  refer. 

The  size  of  this  '  Bibliographic '  excludes,  of  course,  the 
possibility  of  its  pretending  to  the  same  exhaustive  completeness 
as  tlie  American  '  Index  Medicus,'  now  defunct,  we  fear,  for  want 
of  support  by  the  profession  at  large.  It  will  nevertheless  be  well 
received,  as  it  thoroughly  fulfils  the  eminently  practical  design  of 
its  able  Editor. 

A.    DE    W. 


Clinical  Figures.  Brain:  1.  after  Eckkr;  II.  after  Pitres. 
Lebon  &  Co.,  28,  Southampton  Buildings,  Chancery  Lane, 
London. 

These  figures  are  published  on  slieets  of  paper,  gummed  at  the 
back,  so  as  to  be  r<)adily  transferred  into  a  note-bonk.  Each  sheet 
contains  nix  ligures,  and  there  are  twenty-live  sheets  in  a  book. 
The  first  series  coni])riNes  views  of  the  surface  of  liemisplieres 
(superior  and  inferior,  right  and  left  eitenud,  riglit  ami  left 
internal  aspi'cts)  ;  tlie  seeoiul  reproduces  the  very  useful  8eeti«)UHof 
I'itres.  'J'his  publication  fills  a  loiig-l'elt  want.  They  will  bo 
found  invalual)le  in  the  post-mortem  rotiMi  ;  aUo  exeeodiuglv  con- 
venient to  the  student  of  cerebral  pathology,  who  is  thus  onuMoJ  to 
take  rapid  sketehes  of  (ho  interesting  loiralisatiiins  of  biaiu-disoaNo 
with  which  he  meets  in  the  course  of  his  reading. 
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Messrs.  Loboii  have  conferred  h  further  hocui  upon  neurolof^i.sta 
by  aiiiiouncinj;  that  thi'V  will  Kiiiiiily  the  electrui»lute-blcK.k  of  any 
vi'  the  twelve  li<j;uies,  with  the  DUtliiie  uf  tbe  lesions  whieh  it  is 
tlesired  to  illustrate.  All  that  tliu  author  has  to  do  is  tu  iiulieato 
on  one  of  the  diagrams  the  jiusitiun  of  tiie  ha'Uiorrhage,  tunumr,  &c. 
His  markings  are  transferred  upon  the  cliche,  the  printed 
figure  from  whicli  shows  the  lesion  as  a  lighter  jiateh  upon  the 
darker  ground.  The  cost  of  illustrating  cases  of  brain  disease  is 
thus  reduced  to  a  very  trilling  sum  (about  two  shillings  for  each 
figure). 

Messrs.  Lebon  are  preparing  a  similar  series  of  diagrams  of  the 
spinal  cord.  Other  series  have  been  pulilished,  illustrating  the  eye 
and  retina,  the  suiface  of  the  head,  of  the  body,  tl'c.,  all  of  which 
will  occasionally  Ix)  found  useful  for  a  graphical  record  of  tho 
svmptoms  observed  in  cases  of  nervous  disease. 


c 
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n 


Via.  1. 


I'lU. 


As  s]ieeimcns  of  the  clinical  figures  of  the  brain,  and  to  show  the 
way  in  which  localised  lesions  may  be  illustrated  by  their  means, 
I  have  ajtpended  two  figures  illustrating  a  i)atch  of  softening  in  the 
left  temjtoral  lobe.  Figure  1  de)>icts  tlie  sujierficial  extent  of  the 
same;  Fig.  2,  its  dejith  on  a  pediculo-jiarietal  section  of  the  brain. 
I'he  case  irom  which  they  are  taken  is  one  of  verbal  dfa/nt'sit  recently 
ytublished  by  Frof.  'J'aml)urini,  and  which  will  be  referred  to  more 
fully  in  a  i'uture  number  of '  Brain.' 

A.  I'K  W. 
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I.  J.  Rosenthal  and  31.  Bernhaedt  :  Electricitdtshhre  fur 
Medicine}'  und  Eledrotherapie.  Berlin :  Hirschwald,  1883. 
521  pp. 

II.  S.  Th.  Stein  :  Die  Allgemeine  Electrisation  des  mensclilichen 
Korpers.  Zweite  Auflage.  Halle :  Wilhelin  Knapp,  1883. 
144  pp. 

I.  The  first  part  of  tins  work  ^12  chapters)  is  the  third  edition  of 
lioseuthal's  well-known  book  on  Medical  Electricity,  carefully 
revised  and  adapted  to  the  present  standard  of  this  discipline.  For 
English  students  it  is  perhaps  a  little  too  thorough,  in  so  far  as 
the  author  has  not  limited  himself  to  those  facts  which  the  prac- 
titioner requires  to  be  acquainted  with  before  he  can  make  a 
practical  use  of  electi  o-therapeutics,  but  he  also  gives  an  account 
of  facts  and  methods  which  are  used  in  physiological  research. 
This,  however,  can  hardly  be  considered  as  a  deficiency  of  the 
book,  fi-r  the  author  treais  the  subject  with  much  conciseness  and 
remarkable  perspicuity  of  style. 

The  second  part  is  Professor  Bernhardt's  own  work.  It  contains 
IG  chapters  on  the  application  of  Electricity  to  the  diagnosis  and 
treatment  of  diseases.  Two  chapters  are  devoted  to  remarks  on 
batteries,  galvanometers  and  other  apparatus,  and  to  an  account 
of  the  motor  points  and  the  methods  of  investigations  of  the  motor 
nerves  and  muscles.  Then  follows  a  description  of  the  patlio- 
logical  alterati(ms  of  electric  irritabilitj^,  and  of  the  tlierapeutical 
effects  of  Electricity  in  general.  The  greater  share  of  this  part  of 
the  book  l^elongs  to  the  descri^jtion  of  tlie  therapeutical  application  of 
Electricity.  An  Appendix  on  ^Metalloscop}',  Metullotherapy,  and 
static  Electricity,  and  a  number  of  interesting  clinical  observations, 
chiefly  illustrating  the  use  of  electro-diagnosis,  completes  the  book. 

It  is  hartlly  necessary  to  say  that  I'rofissor  litrnliurdt,  whoso 
works  represent  an  essential  part  of  electro-therapeutical  literature, 
has  fulfilled  his  task  in  a  masterly  style.  The  book  is  free 
from  merely  hypotlietical  reasoning  ;  it  deserves  to  bo  CiirofuUy 
studied  by  all  those  who  take  an  interest  in  the  diagnosis  and 
treatment  (jf  diseases  of  the  nervous  system,  for  which  purpose  u 
thoiough  knowledge  of  the  medical  applications  of  Electricity  is 
absolutely  indispensable. 

IJ.  The  fact  that  the  fir.^t  edition  of  this  little  bouk  lias  been 
sold  out  within  hix  months  is  a  striking  proof  of  its  practical  vahie. 
'I'iio  chief  (iliject  of  it  is  to  show  the  use  of  Electricity  apfilicd  to 
the  entire  suilace  of  the  human  body  (or  the  greater  part  of  it\ 
chpccially  in  cases  of  neurasthenia  and  similar  affections.  This 
kind  of  Ileal  ment  was  fust  rcconuncndcd  l>y  Heard  and  luukwcll, 
nf  New  York  ;  but  while  the  Aiiu'rican  authors  excliisivily  applied 
the  faiatlic  and  galvanic  curreiils,  Dr.  Stein  also  advocates  the  usi' 
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of  static  electricity  or  Franklinisation.  IIo  refers  to  Charcot's  and 
Yi<'-ouroiix'8  experience,  to  which  he  adds  a  niiiuber  of  ol»Bervations 
of  his  own.  The  electric  hath,  too,  is  extensively  destril)ed  and 
much  recommended.  Besides  this,  the  little  book  contains  many 
useful  hints  concerning  the  choice  and  handling  of  electric 
apparatus;  it  is  in  every  way  an  interesting  jmldicati -n,  even 
for  those  readers  who  may  not  be  able  entirely  to  agree  with 
the  author's  views  and  expectations. 

K.  II.  PitusoN,  M.D.  (Dresden). 
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§^bstrufts  of  grilisl;  anb  J^urcign  founuils. 
Hughlings-Jackson  on  Evolution  and  Dissolution  of  the 

Nervous  System. — (Croomian  Lectures  for  1884.  Brit.  Med. 
Journal,  March  29tLi,  ff.) — The  Croomian  Lectures  were  delivered  in 
March  of  this  year  at  the  Eoyal  College  of  Physicians  by  Dr. 
Hug ii lings- Jackson,  who  chose  fur  his  subject  the  "  Evolution  and 
Dissolution  of  the  Xervous  System,"  and  gave  what  may  be 
regarded  as  a  highly  condensed  summary  of  the  results  of  the 
work  which  has  occupied  him  for  many  years.  At  frequent 
intervals  Dr.  Jackson  has  published,  in  somewhat  fragmentary 
form,  the  results  that  he  has  arrived  at  in  localised  districts  of 
his  field  of  work;  but  these  publications  have  been  distributed 
over  so  long  a  peiiod,  and  disseminated  in  so  many  journals,  that 
they  are  not  readily  available  for  reference.  These  lectures  are 
therefore  welcome  as  a  recapitulation  in  an  accessible  form  of 
much  that  has  appeared  before ;  as  giving  the  latest  outcome  of 
Dr.  Jackson's  labours  ;  and  as  i)resenting  his  views  in  a  more  unified, 
or  as  he  himself  might  term  it,  a  more  integrated  shape  than  they 
have  yet  assumed.  Dr.  Jackson  regards  the  central  nervous 
system  as  a  hierarchy  ;  in  which  each  grade  controls  the  grade 
below  and  is  controlled  by  the  grade  above  ;  each  grade  represeuts 
over  again  and  co-ordinates  in  more  elaborate  combinations  the 
parts  represented  and  co-ordinated  by  the  grade  below;  and  every 
pait  or  region  or  centre  of  a  grade  represents  a  larger  share  of 
the  organism  than  any  corresponding  part  of  the  grade  below,  a 
more  limited  share  than  any  corresponding  part  of  the  grade 
aljove.  Thus  each  centre  in  the  lowest  grade  rejiresents  but  a 
limited  pcu'tion  of  the  organism,  anil  each  centre  in  the  highest 
grade  represents  the  whole  of  the  organism,  but  in  no  two  of  the 
latter  centres  is  the  whole  organism  represented  in  (jiiite  the  sumo 
way.  The  whole  of  the  grades  are  grouped  in  three  main  divisions 
—lowest,  miildle,  and  highest  centres.  Of  these  thu  lowest  are 
the  most  completely  organised,  the  higliest  the  least  completely  or- 
ganised. When  disease  attacks  the  nervous  system,  there  are  alwuyg 
two  sets  of  manifestations  :  negative  and  po.sitivo — loss  of  function 
antl  excess  of  function.  'l"he  funetions  lost  are  those  of  the  eontris 
(liHcahed.  'I'luj  functions  tiiat  are  excessive  are  those  of  eeiitreM 
Hiilmrdinatti  to  the  cintres  disousud,  Hud  porntitted  to  act  exee^^ively 
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by  the  removal  uf  the  coiitiol  nornmlly  exercised  by  the  centres 
now  diseased.  The  centre  whose  function  is  abolisheil  may  belong 
to  the  lowest,  to  the  middle,  or  to  the  highest  division,  atTor.ling 
examples  of  local  dissolution.  On  the  other  hand  there  may  be  a 
nniform  dissolution,  the  whole  of  the  highest  grade  of  all  l»cing 
fii-st  lost,  and  successive  grades  being  pared  off,  as  it  wore,  as  if  in 
layers.  Dr.  Jackson  applies  these  doctrines,  with  many  subeidiarj' 
hypotheses,  to  every  kind  of  nervous  disorder,  from  ivtrophy  of 
muscles  to  insanity,  and  from  giddiness  to  coma ;  and  from  his 
vast  knowledge  of  diseases  of  the  nervous  system  he  is  able  to 
supply  an  apparently  limitless  jirofusion  of  instances  to  every 
section  and  subsecticm  of  his  subject.  C.  Mkucikr. 

Ballet  on  Exophthalmic  Goitre.  (BeLue  de  Mrdeclnc,  April 
1883.) — The  general  results  at  which  the  author  arrives  after 
an  inquiry  into  this  subject  are  as  follows : — 

1.  To  the  classical  symptoms  of  exophthalmic  goitre  (palpita- 
tions, swelling  of  the  neck,  tremor,)  theie  are  occasionally  added 
others  which,  like  them,  are  attributable  to  disoiders  of  the  nervous 
system. 

2.  These  symptoms  are  on  the  one  hand  convuhive  (epileptic  or 
epileptiform  attacks),  or  on  the  other  paralytic  (hemiplegia  or 
paraplegia) ;  also  pretty  frequently  albuminuria,  glycosuria,  or 
sim})le  polyuria  may  be  observed. 

3.  These  conviilsive  or  paralytic  complications  appear  to  arise, 
not  as  the  direct  result  of  the  Basedow's  disease,  but  of  another 
coincident  neurosis  (epilepsy,  hysteria). 

4.  S(>metimes  certain  convulsive  phenomena  (epileptiform 
attacks)  seem  intimately  associated  with  exophthalmic  goitre 
itself,  and  the  special  clinical  conditions  under  wliich  they  are 
in;u)ifosted  authorise  us  in  connecting  them  with  disturbance  of 
the  cerebro-bulbar  circulation,  itself  occasioned  by  perturbation  of 
the  action  of  the  heai  t. 

5.  Among  the  paralytic  disturbances  some  are  of  minor  impor- 
tance such  as  the  weakness  of  the  hands,  the  temp(u*ary  paresis  of 
one  or  both  upper  extremities,  and  the  feebleness  of  the  lower  limbs. 
They  may  be  looked  upon  as  directly  dependent  either  upon  the 
tremor,  or  on  fui.ctii>nal  derangement  of  the  cerebral  cirrulation. 

G.  The  polyuria,  albuminuria,  and  glycosuria  are  jirobably  more 
frequent  than  might  be  supposed  from  previous  researches,  and 
they  indicate  a  derangement  of  the  bulbar  innervation. 

A.  II.  Bkn.nktt. 
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Dr.  Franz  Zimmerlin  on  Here^iitary  (family)  progressive 

muscular  Atrophy,  {Zeitschr.  far  KUn.  Med.  Band  7,  Heft  1.) 
— The  clinical  picture  of  hereditary  ataxy  has  been  clussically 
worked  out  by  Fj  iedreich ;  the  hereditary  form  of  progressive 
muscular  atrophy  by  Leyden.  The  hereditary  form,  of  progressive 
muscular  atrophy,  in  opposition  to  the  not  hereditary,  is  classified 
as  a  clinical  secondary  form  by  Leyden,  as  follows : — 

Beginning  of  illness  nearly  always  in  advanced  childhood, 
seldom  later,  attacks  several  members  of  same  family,  particularly 
males.  Begins  with  weakness  and  atrophy  in  loins  and  lower 
extremities,  first  in  lower  part  of  leg  or  muscles  of  back ;  it  is  not 
always  recognizable,  owing  to  development  of  fat  in  the  interstitial 
tissue.  After  some  years,  shoulders  and  arms  are  attacked  ;  the 
change  is  one  of  pure  atrophy,  i.e.  not  complicated  with  fatty 
changes. 

The  following  cases  show  that  not  only  one,  but  at  least  two 
types  of  this  etiological  secondary  form  exist. 

Zimmerlin  gives  sevtn  cases,  belonging  to  two  families :  four  in 
one  family  (Loosli,  Bern),  and  three  brothers  (Schuhmacher, 
Frickthal). 

In  the  Loosli  family  ten  children  are  living  out  of  eleven.  Two 
eldest,  28  and  30,  are  strong  and  healthy,  also  three  youngest, 
14-19.  Of  five  between  20  and  26,  one  brother,  24,  quite  healthy. 
The  other  four,  two  brothers,  26  and  22,  and  two  si-ters,  25  and 
20,  aie  affected,  and  bhow  severe  disturbance  of  nutrition  and 
function  of  voluutaiy  muscles. 

The  father  has  pulmcjnury  phthisis,  mother  quite  healthy.  Xo 
neurotic  heredity.     Family  intelligent  and  well-built. 

As  an  example,  Verena  Loosli,  is  20  years  old.  Childhoml 
weakly,  with  croupotis  pneumonia;  at  puboity  .she  had  erythema 
nodo.sTim.  Probable  commencement  of  illness  in  summer  1881, 
with  weakness  in  the  back,  fatij^uo  in  htanding  or  sitting  upright. 
In  autumn,  pain  in  region  of  ri-ht  shoulder-blade,  fatigue  in  buth 
legs,  with  sl'glit  foiinication. 

Since  January,  1882,  patient  remarked  that  her  shouKler-blades 
gradually  began  to  como  ft.r^^alds,  and  the  posterior  boidors 
jirojfctud  from  the  ehost-wall,  chest  flattened,  clavicles  nu'ro 
prominent,  at  the  same  time  she  had  some  weakness  in  tlu-  »ipin>r 
exircmitits  ;  could  not  lift  up  her  mm  to  her  liead,  hut  could  ruisn 
ainiH  to  thu  hori/ont.il  position  l»y  means  of  tlio  dcltoiils.  Tho 
Kjtine,  at  tlio  sixth  doisal  vcrtchra,  was  HJightly  painful  on 
prcKHurc.     Atrophy  and   paralysis  in  a  liigh  tlc^rc*^  of  liolli  smut. 
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antic,  mngn.,  witli  complete  less  of  cxcitaltility  of  muscles  atxl 
tht-ir  nerves  for  galvanic  and  faradic  currents.  Decided  weak- 
ness and  degeneration-reaction  of  bdth  pectoral  major ;  moderate 
but  distinct  weakness  and  commencing  de<!;ener:ition-reaction  of 
acromial  part  of  right  trapezius  ;  lessened  capability,  atrophy  and 
degeneration-reaction  of  right  and  left  biceps  brachii.  Weakness 
but  not  atrophy  in  flexors  of  light  elbow.  No  wasting  of  deltoids, 
of  the  small  muscles  of  hands,  or  interossei,  no  fibrillar  tremor. 
Sensibility  of  skin  normal. 

Treatment  consisted  of  methodical  galvanisation  of  cervical 
spine,  galvanisation  and  faradisation  of  affeotod  muscles,  moderate 
hydiopathic  course,  and  it  produced  some  slight  improvement. 

Of  the  other  members  of  the  family,  in  two  brothers  aged 
2G  and  22,  the  disea-c  began  at  21  and  IS  years  respectively, 
while  in  a  sister,  aged  2,"),  the  first  symptoms  were  noticed  at  tho 
age  of  23.  One  brother  had  a  slight  systolic  apex  murmur,  and 
slight  pulmonary  phthisis.  The  disease  had  the  same  commence- 
ment, and  the  same  general  char-tcters  as  in  the  case  described. 

Summary. — Identical  points  in  all  four  cases  arc  : 

Beginning  of  illness  soon  after  puberty,  between  18  and  23. 
Loealisation  in  upper  part  of  body  (especially  upper  half  of  trunk 
and  upper  extremities,  whilst  lower  part  of  body  was  almost  entirely 
free  from  disease),  predilection  for  certain  larger  muscles  (serrat. 
antic,  magn.,  pectoralis,  biceps,  triceps  brachii,  extensors  and 
supinators  of  forearm  of  both  sides  of  body),  immunity  of  muscles 
of  thenar  and  hj'po-tlienar,  interossei  and  deltoids,  absence  of 
fibrillar  tremor  in  atrophied  muscles,  absence  of  secondary 
"  lipomatosis  luxurians,"  no  particular  disturbance  of  sensibility, 
or  at  least  decided  absence  of  hyperassthesia  and  ajia^sthesia. 
Tiie  disease  presents  itself  in  all  four  cases  in  a  gradually  in- 
creasing atrophy  and  weakness  of  the  muscles  mentioned,  and 
deserves  the  name  of  "  progressive  muscle  atrophy,"  inasmuch  as 
it  successively  attacked  different  muscles,  which  gradually  pro- 
gressed to  the  highest  degree  of  atrophy.  It  agrees  further  with 
"  progressive  muscular  atrophy,"  in  so  far  as  (at  least  in  Case  I.") 
the  faradic  and  galvanic  investigation  of  tho  attacked  muscles  and 
their  accessory  motor  nerves  has  produced  characteristic  results 
(excitability  of  muscles  and  nerve  retained  for  both  currents,  as 
long  as  tho  atrophy  of  tho  muscles  had  not  become  extreme ; 
de"*  neration-reaction,  to  a  moderate  degree,  of  tho  individual 
atrophied  muscles). 

IMie  disease  dill'i  rs  frojn  progressive  muscular  atrophy,   in   the 
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hereditary  disposition,  and  in  not  affecting  the  small  muscles  of  hand 
and  interossei,  also  in  the  absence  of  fibrillar  tremor.  It  agrees 
with  Erb's  progressive  muscular  atrophy  of  youth,  which  affects 
the  larger  muscles  of  shoulder  and  arm,  lasts  for  some  decarles, 
and  then  remains  stationary  and  presents  no  fibrillar  tremor ; 
but  differs  in  the  fact  that,  in  Erb's  cases,  the  large  muscles  of 
thigh  and  buttocks  are  attacked ;  there  is  no  electric  reaction  of 
degeneration  and  no  family  predisposition.  The  described  cases 
agree  with  one  of  Schulze's  in  most  points,  but  in  his  case 
hereditary  disposition  is  absent.  They  differ  from  the  cases  of 
Lcyden  and  Moebius,  where  the  lower  extremities  are  affected,  no 
"lipomotosis  luxurians"  is  present,  the  male  sex  chiefly  attacked, 
and  childhood  is  affected  first. 

Zimmerlin  refers  to  another  family,  named  Schubmaclier,  in 
which  three  brothers  were  affected ;  no  hereditary  neurosis,  no 
insanity;  family  consisted  of  thirteen  children;  seven  died  young, 
cause  unknown ;  three  have  atrophic  paralysis.  The  disease 
began  at  15,  13,  and  8  years  old  respectively,  with  weakness  and 
atrophy  of  both  serrat.  magn.,  rhomboids,  pectoralis  major 
of  both  sides,  and  to  a  less  degree,  biceps,  triceps,  supinators 
and  extensors  of  forearm ;  while  the  deltoids,  trapezius,  infra- 
and  su['ra-.spinati,  and  small  muscles  of  hand  are  not  affected, 
and  no  fibiillar  tremor.  Differs  from  the  Loosli  family  in  all 
being  boys,  and  so  re.'-embles  Ley  den's  cases.  In  one  case  the 
mouth  was  a  little  drawn  to  the  left,  and  ho  could  not 
whistle.  Some  atrophy  of  left  biceps,  and  to  a  less  degree  of  left 
triceps,  but  their  tendon  reflexes  are  present ;  some  atrophy  and 
weakness  of  supinators  and  extensors  of  wrists  ;  exten^^ion  and 
abduction  of  right  thumb  weak.  In  the  third  case,  which  hns 
existed  for  thirty-four  years,  both  arms  are  wasted  and  weak,  ev«.ii 
the  interossei  and  small  muscles  of  hand  ;  both  thighs  affected  and 
almost  powerless,  extensors  worse  than  flexors;  lH)th  knees  vou- 
tructed,  arthritis  deformans  in  the  rlglit ;  no  patellar  tendon  reflex  ; 
no  "lipomatosis,"  no  fibiillar  tremor  now.  This  la^t  case  began 
fiiKt  in  lower  limbs,  afterwards  atfecting  the  upper  limbs,  and 
lilirillar  tremor  w;is  ubserved  at  firht. 

I)i-.  Zimmi'ilin  thinks  the  disease  in  the  two  families  shows  ;iii 
inherited  tt  iidtney.  In  the  Loohli  family,  Sfvore  muse\ilar  Wiik 
may  have  been  a  cause,  and  the  patients  tlmught  the  disease  eumo 
on  at  tiio  time  i)f  life  when  tliey  worked  liardest. 

Ho  thinks  that  three  poswiblu  j>athulogi('Hl  causes  of  the  disoaso 
exist:     1.    Myopathie    (iluuige,    piimury    di-e.iKO    of    the    museli<s  ; 
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2.  Neuropathic  condition,  mnltiiilc  neuritis  (Leyden)  ;  3.  LocaH- 
Fation  in  spinal  cord,  as  a  form  of  chronic  poliomyelitis  anterior. 
The  second  condition  is  nega'ived  hy  absence  of  ar.jv\sthesi;i,  and 
of  marked  electric  cliangos.  An  antopsy  can  alone  prove  whether 
the  disease  is  in  the  nui.scl<  s  or  the  spinal  cord. 

C.  E.  Bkf.vor,  M.D. 

Dr.  C.  Eisenlohr  (Nenrnhirj.  CeuiraTl)!.  Feb.  1'),  1SS4)  describes 
a  case  of  chronic  spinal  meningitis,  with  secondary  degeneration 
of  the  spinal  cord,  probably  of  syphilitic  origin. 

Among  the  most  important  symptoms  were  paralysis  and  loss 
of  sensation  of  the  lower  extremities,  both  more  marked  on  the 
left  side,  wiih  rigidity  of  the  right  leg.  Also  verj-  obstinate 
constipation,  incontinence  of  nrine,  and  dull  boring  pains  in  botli 
legs  and  in  the  rectum.  History  of  syphilis  eleven  years  ago. 
Present  symptoms  date  from  about  one  year  ago.  I'emporary 
improvement  under  brisk  mercurial  treatment.  Appearance  of 
bedsores  over  the  sacrum  and  great  trochanters.  Loss  of  sensi- 
bility confined  to  posterior  and  outer  aspect  of  the  thighs  and 
calves,  fairly  good  on  anterior  aspect.  Hyperalgesia  of  dorsum  of 
both  feet.  Plantar  reflex  weak  on  the  right,  absent  in  tlie  left.  Eight 
leg  much  wasted.     Patient  died  nearly  two  years  after  admissicm. 

Pont-morirm — was  found  great  thickening  of  the  pia  7nater, 
wliich  Avas  adherent  to  the  dura,  fiom  the  middle  of  the  cauda 
equijia  to  the  level  of  the  10th  dorsal  nerve.  Nerves  of  cauda 
stddcred  together.  The  thickening  extended  in  a  less  degree  to 
the  mid-dorsal  region.  Nerve-fibres  of  cauda  much  degenerated. 
So  also  are  the  posterior  roots  of  the  whole  lumbar  region,  more 
particularly  on  the  right  side,  anterior  roots  having  escaped. 

Cor(Z.— Lower  sacral  lumbar  region,  vholo  posterior  columns 
quite  degenerated.  Higher  up,  however,  the  degenerated  area 
becomes  smaller  and  confined  to  the  median  column.  The 
degeneration  can  be  traced  up  into  the  cervical  region  affecting  a 
diminishing  aiea  of  the  postero-median  columns,  till  it  is  lost 
in  the  nuclei  of  the  funiculi  graeilcs.  The  fibres  of  the  right 
tciatic  nerve  are  greatly  degenerated. 

The  author  remarks  that  this  case  adds  tcs'iniony  to  the 
views  already  expressed  by  Kahler  and  Pick,  that  the  so-called 
rjoll's  columns  are  not  distinct  topographically  from  the  neighbour- 
ing region,  but  are  simply  the  longest  centripetial  continuations  of 
the  posterior  roots,  in  this  case  supplying  the  lower  exiremitie.*'. 

H.  II.  Ti^oTU. 
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(irigmal  g^r tides. 

THE  CEREBRAL  BLOOD-VESSELS  IN  HEALTH  AND 

DISEASE. 

BY   PROF.    H,    OBEKSTEINEE    (VIENNA). 

The  great  progress  which  microscopical  science  has  made  in 
the  hist  ten  years, — in  which  I  inelnde  the  method  of  harden- 
ing, preserving,  staining,  &c.,  as  also  the  improvement  in  the 
optical  part  of  instruments, — has  taught  us  not  only  to  know 
more  about  the  finer  structures  of  animal  tissues  and  their 
elements,  but  has  also  revealed  an  increasing  number  of 
changes,  which  denote  the  impress  of  a  pathological  condition. 

Ijatterly  certain  sceptical  and  unprejudiced  investigators 
have  undertaken  to  verify  more  exactly  many  of  these  so- 
called  pathological  changes  in  the  histological  structure  of 
the  tissues,  to  determine  whether  we  really  have  to  do  with 
abnormal  morbid  conditions. 

The  conditions  found  are  as  follows  : — 

1.  We  have  a  true  pathological  tissue  change ;  or 

2.  Wo  have  to  deal  witli  cliangos  due  to  the  methods  of 
pr(^[)ariition  (d(3(!om position,  hardening,  &c.)  ;  or 

3.  The  apparently  nioihid  cliange  is  frequently  found  in 
tiHHUcH  (piite  liealthy  ;  or 

4.  liastly,  we  may  havi*  to  do  with  liislnlogical  conditions 
wiiicli  are  met  with  ho  constantly  in  normal  organs,  lluit  in  a 
way  tliey  may  Ix^  regarded  as  eharueterist ic  of  lieallliy 
structure. 

vol,.  VII  U 
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I  consider  it  most  essential  to  have  some  test  of  the  trne 
value  of  the  ap[)earances  seen  by  the  microscope ;  the  immense 
array  of  material  which  has  been  collected  must  be  properly 
arranged,  and  many  errors  must  be  discarded. 

I  have,  some  time  back,  ^  occupied  myself  with  the  relations 
of  the  small  vessels  of  the  brain,  to  settle  the  boundary  between 
the  normal  and  pathological  vascular  changes.  In  spite  of 
this,  I  have  very  frequently  found  that  the  occurrences  of 
vessels  considered  to  be  diseased,  have  afterwards  been  found 
present,  and  never  absent,  in  every  healthy  brain.  It  is  to 
be  noticed  that  such  a  false  ex}>lanation  brings  in  its  train  a 
series  of  false  conclusions,  and  often  in  considerations  of  very 
great  importance. 

I  must  here  explain  that  the  above-mentioned  work  is  not 
generally  known  to  English  readers,  and  I  think  it  advisable 
to  bring  before  them  in  these  pages  some  of  the  pi^ints  in  my 
work,  and  the  reader  will  pardon  me  if  I  occasionally  repeat 
what  has  been  already  published. 

It  is  scarcely  necessary  for  me  to  refer  to  the  important 
meaning  which  pertains  to  the  blood-vessels  of  the  central 
nervous  system.  It  should  be  assumed  that  the  nervous 
elements,  and  especially  the  ganglion  cells,  are  more  sensitive 
than  any  other  parts  of  the  tissues  to  disturbances  of  their 
normal  nutrition.  The  anatomical  and  j)liysiological  entirety 
of  the  blood-vessels  is  necessary  chiefly  for  the  normal  function 
of  the  organ  of  the  central  nervous  system  ;  and  therefore  it  is 
again  evident  how  very  important  it  is  to  distinguish  between 
the  normal  and  morbid  vascular  changes. 

In  the  following  pages  I  shall  not  take  account  of  the  larger 
vessels,  which  run  outside  the  brain  and  spinal  cord  ;  but  I 
will  confine  myself  to  the  smaller  vessels,  which  are  already 
imbedded  in  the  nerve  substance. 


Methods  of  investigation. 

The    best    representation    (.1'   llie    structure  of  the  smaller 
vessels  (»f  tin'  brain  is  obtained  wjnii  tin  y  are  examined  in  \\\o 

'   '  Bcilriip-  ziir    I'litliiild^jiscln!)    Anatiiinic  <lir    (J<  liiriipTiiKw."    Wion.    Mod. 
Jiihrliiirlicr.  I'>77. 
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fresh  condition,  and  with  the  use  of  as  little  chemical  reagents 
as  possible.  I  have  made  it  the  rule  in  every  case,  where  a 
diseased  brain  is  in  question,  to  make  examination  of  the  fresh 
organ,  that  is  of  the  small  vessels,  and  I  can  very  strongly 
recommend  this  practice ;  for,  after  hardening  has  occurred, 
nothing  much  can  be  recognised.  Pieces  of  brain  or  spinal 
cord,  not  too  small,  must  be  macerated  in  a  pale  yellow 
solution  of  bichromate  of  potash,  for  24  hours  (2-4  days  will 
not  hurt).  If  the  brain-substance  be  now  coarsely  separated 
numerous  vessels  are  found,  which  can  be  isolated  (always 
under  water)  by  means  of  a  couple  of  needles  from  the  sur- 
rounding nerve-substance.  In  this  way  preparations  can 
readily  be  made  of  the  entire  arterioles  with  their  ramifications, 
together  with  the  beginning  of  the  capillary  network  ;  and  it 
can  be  so  managed  that  the  vessel  is  scarcely,  or  not  at  all, 
damaged  by  the  needle,  if  it  be  held  firmly  on  the  surrounding 
nerve-tissue. 

The  prepared  vessel  can  now  be  immediately  examined  in 
water,  or  very  weak  salt-s(jlution,  and  thereby  most  of  the  true 
details  of  the  structure  can  be  recognised.  If  the  edge  of  the 
cover  glass  be  surrounded  with  damar-lac,  and  care  be  taken 
to  do  this  thoroughly,  the  preparations  can  be  kept  for  a  very 
long  time  in  water  (I  have  kept  some  for  ten  years)  without 
any  appreciable  change  (with  a  few  solitary  exceptions). 

The  preparations  can  be  stained  by  aqueous  solutions  of 
various  dyes  (carmine,  picrocarmine,  haimatoxylin,  aniline 
dyes),  and  after  rinsing  in  water,  they  are  to  be  preserved  in 
the  water  as  shown  above. 

The  generally  used  fluids,  glycerine,  oil  of  cloves,  i^'C, 
are  to  be  avoided,  as  they  produce  marked  changes  in  the 
vesscds. 

Certain  patlujlogical  conditions — there  are  only  a  few — 
Hhould  esp(;cially  be  studied  in  cut  sections;  for  this  purpose 
the  well-known  methods  of  hardening  are  to  be  employed. 

Stnidnrr  of  the  normal  viasvh  of  tho  centrn}  turvous  sijsttm. 

1.  SlractnreH  of  the  arfrrits.  -  \i'  we  fxaniinc  tin*  snialltst 
arleriul    vt-ssfls,   we  can  distinguish    lour  coats,   wliicli    1    will 

U   L' 


202  THE   CEREBRAL    RLOOD-VERSELS 

(lcscril>o,  from  inside  out,  cOs  ondotliolinm,  mombmna  ftMiostnita, 
tunica  museularis,  and  adventitial  lympli-sheath. 

(a.)  The  endothelium  is  a  very  delicate  membrane  (Fij:^.  I,  a) 
consistinpj  of  a  simple  layer  of  flattened  cells  ;  the  ground 
substance  between  the  cells  can  be  demonstrated  by  the  usual 
method  with  nitrate  of  silver.  The  nuclei  of  the  endothelium- 
cells,  which  become  apparent  after  staininp:  with  carmine,  are 
an  elongated  oval  in  shape,  or  like  a  whetstone,  and  are 
arranged  with  thtir  long  axes  in  the  direction  of  the  flow  of 
blood.  In  Fig.  1,  where  the  other  layers  are  present  over  the 
endothelium,  the  cells  of  the  latter  are  clearly  to  be  made  out 
l)y  the  longitudinal  arrangement  of  their  nuclei.  Nearly 
always  at  tlio  edge  of  the  cell-nucleus  is  seen  a  strongly  re- 
fracting bright  granule,  which  jjrojects  into  the  nucleus  itself, 
and  the  meaning  of  which  is  not  yet  explained. 

The  endothelium  has  a  tendency  to  run  into  folds,  wlien  it 
is  detached  from  the  other  coats ;  it  can  be  found  best  (together 
with  the  membrana  fenestrata)  by  teasing  with  needles  one  of 
the  intra-cerebral  arterioles,  after  they  have  been  stained  with 
carmine.  Th.  Deecke^  has  observed,  within  the  just  described 
endothelial  flattened  cells,  yet  another  layer  of  cylindrical 
cells,  and  he  adds  further,  that  the  innermost  layer  of  cylin- 
drical epithelium  disappears  in  the  smaller  liranches,  "  which 
have  entered  the  brain-substance,  and  always  after  their  first 
division." 

(b.)  The  memhrana  fenestrata,  Fig.  1,  b,  contains  no  nuclear 
or  cellular  constituents,  but  appears  as  a  glassy,  com- 
pact, membrane,  which  always  presents  very  sharp,  clear, 
longitudinal  folds.  When  more  highly  magnified,  numer<uis 
small  bright  spots  (or  holes  ?)  are  to  bo  seen.  They  are  most 
visible  in  one  of  the  large  arteries,  which  are  very  numerous 
in  the  basal  cerebral  ganglia.  In  the  arteries  of  the  coiivexity 
of  the  brain  the  membrane  is  extremely  delicate,  an<l  disiip- 
pears  usually  as  the  calibre  of  the  arterioles  diminishes.  One 
of  the  important  layers  outside  the  membrana  fenestrata, 
which    Deecke   (loc.  cit.)  described   as  a  "tendon-like  mem- 


•  "  Tho  Strurtiirr  of  tlif  VcbsiIh  of  tlio  Nervous  Controa  in  H<h1iIi,  iiiiii  tlioir 
ClmiipoH  ill  Dim'iuHc ;  "  '  Amcrii'nn  .loiiriml  of  Iiinnnity.'  1877-81. 
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braue,"  I  have  failed  to  discover, — at  least  in  the  smaller 
arteries. 

(c.)  Tunica  museularis  (Fig.  1,  c)  consists  of  spindle-shaped 
smooth  muscle-fibres,  which  encircle  the  inner  layers  of  the 
blood-vessel.  The  sharply  notched  edge  of  the  vessel  gives  a 
clear  representation  of  the  individual  muscle-fibres,  the  long 
oval  nuclei  of  which  are  distinctly  seen  after  staining  with 
carmine ;  they  are  all  arranged  transversely,  and  cross  the 
corresponding  nuclei  of  the  endothelium.  On  the  larger 
arteries  are  many  layers  of  muscular  tissue,  placed  one  over 
the  other,  and  these  determine  the  thickness  of  the  vessel-wall. 
The  finer  arteries  possess  only  a  simple  layer  of  muscle-fibres, 
and  moreover  their  form  alters  with  the  diminishing  size  of 
the  arteries,  in  such  a  way  that  the  fibres  (and  also  their 
nuclei)  become  shorter,  and  at  the  same  time  broader. 

Deecke  describes,  outside  the  tunica  museularis,  a  layer 
"  formed  by  separate  large  bundles  of  elastic  fibres."  I  had 
already  seen  these  fibres,  and  have  described  them  in  my 
treatise  above  quoted.  I  have  explained  these,  as  folds  of 
the  next  layer,  viz.  the  adventitia.  I  confess  that  I  have 
frequently  entertained  doubts  as  to  the  accuracy  of  my 
view,  without  on  the  other  hand  being  able  entirely  to 
accept  that  of  Deecke  ;  this,  however,  I  should  by  no  means 
oppose,  that  these  questionable  fibres  are  found  exclusively  in 
the  large  arteries,  and  are  not  present  in  the  smaller  ones, 
a  point  which  Deecke  does  not  mention. 

(d.)  The  adventitia  (the  adventitial  lymph-sheath,  Fig.  1,  d). 
This  is  a  delicate  connective-tissue  membrane,  which,  ex- 
ttMidiug  very  much  further  than  the  tunica  museularis,  is 
not  attached  to  it,  so  tliat  between  the  two  coals  there  is 
a  freely  communicating  spai-e.  The  adventitia  contains 
round  or  oval  nnclei,  which  frequently  have  a  little  proto- 
plasm iiriiuiKJ  lliciri,  and  in  ;i])pearance  tlu'y  resv-nible  con- 
nective-tissue nuclei.  Situated  on  the  adventitia  are  nn»re 
or  less  pigment  granules,  fat-globules,  and  fat-granule  cells; 
about  thes(!  normal  appearances  1  shall  soon  have  to  speak 
further.  <  "oni'crning  the  })resence  of  endothelial  cells  (»n  the 
adventitia  I  am  not  nion;  certain  than  is  Deecke  ;  on  tln^  other 
liauij,  I    niu.^l   endorse  the  opinion  of  this  author  t-oncerning 
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the  character  of  the  advontitia,  tliat  it  is  a  perfectly  iiulej)en- 
dent  sheath. 

In  cut  sections,  particuhirly  from  tlie  lirains  of  animals, 
we  see  sometimes  very  clearly,  as  if  apj)earing  from  the 
adventitia,  stiff,  long-drawn-out  processes,  which  project  into 
the  brain-sul)stanoe,  and  end  in  the  connective-tissue  cells, 
in  fresh-teased  preparations  there  is  nothing  to  be  seen  of  these 
numerous  processes ;  I  must  confess  that  it  does  not  seem  to 
me  quite  clear  how,  in  preparations  made  as  delicately  as 
possible,  all  these  fibres,  or  the  gretitest  part,  can  be  torn 
away  from  the  adventitia. 

For  the  most  part,  I  incline  to  the  opinion  that,  outside  the 
adventitia,  a  delicate  connective-tissue  membrane  exists,  some- 
what like  an  inner  coating  to  the  canal  in  which  the  vessel 
courses.^  This  outer  sheath  of  the  vessel,  derived  from  the 
pia  mater,  is  so  intimately  connected  by  the  numerous  above- 
mentioned  processes  with  the  connective  tissue  present  in  the 
interior  of  the  brain-substance,  that,  even  with  the  most 
delicate  manipulation,  this  membrane  remains  behind,  while 
the  whole  vessel  with  its  adventitia  is  detaclied.  In  a 
hardened  preparation  the  outer  sheath  is  so  closely  applied  to 
the  adventitia,  and  this  is  so  erumided  uj)  with  the  inner 
vessel-coats,  that  it  can  no  longer  berecognis('(l  as  an  indepen- 
dent membrane. 

I  scarcely  need  aflirm,  that  the  adventitial  vessel-sheath 
is  in  no  way  intimately  fused  with  the  brain-substauce  which 
forms  the  ultimate  external  sheath  ;  there  remains  a  space 
between  the  two.  which  frequently  appears  to  be  com- 
]>letely  reduced  to  a  minimum.  We  have  outside,  as  well 
as  insi<{e,  the  adventitia  a  space  where  fluid  can  circulate  ; 
under  normal  conditions  we  cannot  speak  of  any  lliiid. 
besides  the  animal  juices,  which  are  set  apart  to  bring 
about  the  change  of  mattiT  between  the  blood  and  the  tissue 
of  the  organ;  we  can  designate  this  juice  shortly  as  "lymph," 
and  from  this  we  can  speak  of  two  di(T(M'ent  lymph- 
spaces,  one  between  tlie  tunica  museularis  and  adventitia 
(adventitial  lvni|ili  space,  Virchoiv,  Robin),  while  the  other  is 
outside  tlie  adventitia  (perivascular  lymph-spa<'e,  His).  Tn 
'   L'oiiipHR'  AdKr,  '  Ardiiv  liir  IVvcliiutrif,'  T)  B. 
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both  named  lymph-spaoes,  under  certain  conditions,  we  find, 
more  or  less,  numerous  lymphoid  corpuscles ;  but  whether  they 
are,  as  Deecke  thinks,  only  wandering  white  blood-corpuscles, 
it  is  not  easy  to  decide. 

I  should  like  to  remark,  with  regard  to  the  perivascular 
lymph-space,  that  it  should  be  looked  upon  as  a  cavity 
between  the  tissues,  and  that  it  communicates  with  numerous 
other  cavities,  which  serve  to  bring  about  the  circulation  of  the 
nutrient  fluid  to  the  tissue  elements.  I  have  shown  ^  that  the 
ganglion  cells  of  the  grey  substance  are  situated  in  a  hollow 
space,  "pericellular  lymph-space,"  which  under  certain  condi- 
tions may  be  very  small,  but  it  is  always  present — small 
though  it  be — between  the  protoplasm  of  the  nerve-cells  and 
the  neuroglia.  These  pericellular  spaces  are  in  communica- 
tion with  the  perivascular  spaces,  and  are  certainly  just  as 
little  an  artificial  product  as  the  latter.  The  proofs  of  this 
can  be  found  in  both  my  above-quoted  works,  as  well  as  in 
another  cssay.^ 

2.  Structure  of  the  veins. — In  the  intracerebral  veins  1 
can  distinguish  only  three  layers. 

{a)  The  endothelium  is  much  more  irregular  than  that  of 
the  arteries,  the  cell-nuclei  are  for  the  most  2>art  rounder,  not 
so  elongated  and  less  symmetrical,  and  are  situated  in  a 
position  corresponding  to  the  longitudinal  direction  of  the 
vessel. 

(h.)  For  the  middle  coat,  wo  must  take  that  tissue  which 
forms  the  principal  part  of  the  wall  of  the  vein ;  it  consists  of 
connective  tissue  with  scattered  round  nuclei,  and  only  a  few 
irregularly  arranged  muscular  fibres. 

(c.)  The  adventitial  hjmi)h-sheath  corresponds  witli  the  dt>- 
scripticm  of  the  arteries  given  above,  with  a  single  difHovcnce, 
about  whicJi  1  will  speak  later. 

I  may  mention  that  Deecke  gives  a  description  of  tlie  struc- 
ture of  the  cerebral  veins,  difl'ering  from  mine  in  many  points. 

I}.  Structior  of  tlie  cainllarica. — Jn  thi'sc,  nt)t  niorr  than  two 
layers  can  be  scciii. 

'  '  Iftlicr  ciiii^cn  Lyiii|iliniiiiiii'  ini  ( Jiliiiin','  Sitv.iiii;_'>li<'i'  ilrr  \\.  Akiiil,  ili  r 
WiMHiiiiHcli.  y,u  VVicii,  <!l    li. 

''  '  lU'lii'i'  I'lktiihicii  ilii'  l,\  lujili;;;!  lutiHi'  iIcm  ( Ji'liiniH,'  N'iicliuw  V  •  Arcliiv,'  .S.'i  \\. 
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The  capillary  tube  proper  is  formed  tVi»in  a  continimtion  of 
the  arterial  and  venous  endothelial  membranes,  which  have 
been  divested  of  their  t)uter  coats,  only  tlie  adventitial  sheath 
being  visible  in  many  i)laces  ;  I  hold  the  opinion  that  the 
adventitia  forms  round  the  arteries  and  veins,  as  well  as  all 
the  intracerebral  eai)illary  system,  an  uninterrupted  sheath  ; 
only  over  the  capillaries  this  is  iiner  and  narrt)wer,  so  that  it 
often  escapes  observation. 

Furtlier  peculiarities  of  the  structure  of  the  adventitial  sheath 
of  the  brain-vessels. 

I  have  mentioned  earlier,  that  in  the  adventitia  pigment 
and  fat  are  found  ;  on  this  point  I  must  make  some  further 
observations. 

When  we  look  at  the  central  nervous  system  of  new-born 
children,  we  find  numerous  fat-granule  cells ;  it  is  highly 
manifest  that  these  play  a  considerable  part  in  the  develop- 
ment of  the  medullated  fibres ;  they  convey  the  material  for 
the  formation  of  the  medullated  sheath,  just  as,  by  morbid 
dissolution  of  the  medullated  fibres,  the  fat-granule  cells  again 
appear,  and  take  up  matter  they  come  in  contact  with  and 
remove  it. 

Similar  fat-granule  cells  are  found  again  in  the  new-born 
child,  in  the  midst  of  the  whole  nervous  system,  and  not  a 
few  are  firmly  attached  outside  the  adventitia  of  the  vessels ; 
the  flow  of  lymph  is  quite  incompetent  to  tear  them  away, 
and  so  they  remain  like  "  stranded  waifs,"  when  all  the 
other  fat-granules  have  disappeared  from  the  central  nervous 
system,  the  development  of  the  medullated  fibres  being 
completed. 

It  we  now  examine  some  of  the  vessels  (artery  or  vein)  from 
the  brain  of  a  child  under  two  years  old,  we  shall  find,  perhaps 
not  on  every  vessel,  still  very  frecjuently,  these  already- 
described  fat-granules,  which  under  a  low  magnifying  jxtwer 
staml  out  very  clearly  as  dark  specks.  We  shall  certainly 
find,  alter  a  short  search,  in  every  child's  brain  such  vessels 
with  fat-granules  on  the  adventitia. 

We  will  now  examine  an  adult  Imiin.  On  the  adventitia 
of  tlie  veins  l';it   is  e«'n>t;int Iv  I'onnd  ;    I  liave   lound   it   \\itlionl 
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exception  in  every  brain.  At  the  least,  we  find  in  jjlaces 
single  drops  of  fat,  but  nearly  always  evident  fat-granule 
cells.  The  latter  is  present  in  great  number,  and  give  to 
the  vessel  a  peculiar  spotted  appearance ;  not  uncommonly 
the  fat-granules  form  so  numerous  patches,  that  they  surround 
the  vessel  for  a  larger  or  shorter  piece  with  a  perfect  ring  of 
fat  (compare  Fig.  2) ;  this  can  be  observed  best  in  the  smaller 
veins;  but  in  the  capillary  vessels  themselves  fat-granules 
are  by  no  means  rare ;  their  presence  is  a  further  proof 
that  the  capillaries  possess  their  own  lymph-sheath.  I  must 
here  emphasise  that  these  granule  cells  of  the  adventitia 
are  situated  always  on  the  outside,  accordingly  they  form  a 
corresponding  projection,  as  we  see  plainly  in  Fig.  2. 

It  may  be  interesting  to  note,  that  I  have  also  found  a 
considerable  amount  of  fat  in  the  cerebral  veins  of  very 
emaciated  subjects. 

From  the  circumstances  that  these  fat-granule  cells  are 
found  in  the  adventitia  of  the  cerebral  veins  in  the  new-burn  con- 
dition as  well  as  in  old  age,  and  are  seen  in  variable  quantities 
after  deaths  from  different  causes  (even  after  sudden  and  most 
violent  death),  I  am  justified  in  stating  that  tlie  collection 
of  fat  on  the  adventitia  of  the  cerebral  veins,  even  when  very 
abundant,  is  usually  not  to  be  considered  a  pathological 
occurrence ;  we  see  in  these  drops  of  fat  and  fat-granules  (at 
least  most  of  them)  the  remains  of  the  period  of  embryonal 
development. 

In  case  the  fat-granules  should  be  found  in  pathological 
changes  of  the  central  nervous  system  (as  softening  of  the 
brain,  &c.),  they  will  be  seen  in  great  quantities  on  the  vessels, 
vein  and  arteries.  So,  for  example,  we  frequently  observe  in 
the  si)inal  cord  with  degeneration  of  the  posti'rior  colunuis, 
even  witli  tliu  nak(!d  t-yr,  the  vessels  whii-h  pass  into  tlic 
postericjr  commissiut'  with  their  lad  ral  biaiidifs  presenting  u 
thick  wliitc  ajtjx'araiico.  In  siu-h  a  case,  w hiTc  tlu-  surroiindini; 
ii(iv(!-tissuc  is  discasiMl,  tho  fat-gramde  cells  on  the  adventitia 
iiie  selt-evideiil,  US  till!  expression  of  a  iialhnld^ical  jiroci'ss, 
which  attacks  tlw.  vessels  only  secondarily. 

In  yet  another  way  hit-glol>nles  can  make  their  a|>|iearancu 
oil  the  adM'ntitia  (veins  or  arteries).      It   a|>[>ears  then  on  the 
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inner  side  of  the  adventiti;!,  which  is  tdouded  l>y  a  fine 
precipitate  of  very  small  drops  of  fat.  This  ocenrrenee  is 
rather  rare,  and  ap]ioars  to  me  to  be  the  outcome  of  a  morbid 
disturbance  of  nutrition. 

We  have  spoken  hitherto  chiefly  about  the  veins.  When 
we  prepare  an  artery  from  an  adult  brain,  we  find  frequently, 
but  not  invariably,  fat  as  in  the  adventitia  of  veins.  On  the 
other  hand,  the  presence  of  pigment  is  constantly  observed. 
This  pigment,  consisting  of  smaller  or  larger  round  globules, 
varying  from  light  yellow  to  light  brown,  is  found  on  the 
outer  surface  of  the  adventitia ;  frequently  several  of  these 
granules  are  united  with  others  to  form  aggregations  (Fig.  \,e). 
In  young  children  of  two,  three,  or  more  years  old,  this  pig- 
ment is  very  light  yellow,  or  almost  colourless,  and  shows  all 
transitions  up  to  the  colourless  fat-globules,  mixed  with  whicli 
the  j)igment-granules  are  frequently  found.  This  pigment 
hardly  changes  colour  at  all  under  the  action  of  acids  and 
alkalies  ;  with  osmic  acid  it  takes  a  deeper  colour  and  assumes 
rather  a  greyish  tint;  this  reaction  is  more  marked,  the 
brighter  the  pigment  has  been  before. 

In  my  work  on  the  cerebral  vessels  I  have  given  a  tabulated 
description  of  the  condition  of  these  vessels  in  ninety-one 
brains,  and,  with  the  exception  of  children  under  two  years  of 
age,  I  have  never  found  pigment  absent  from  the  adventitia 
of  the  arteries.  The  relative  quantity  of  pigment  is  such,  that 
it  can  vary  within  certaiii  limit.^,  but  it  is  perfectly  inde- 
pendent of  the  causes  of  death,  and  cannot  be  referred  to  any 
morbid  change  in  the  individual  in  question. 

1  must  particularise  this  point,  for  this  pigment  is  always 
erroneously  regarded  as  the  effect  of  severe  congestion  of  the 
brain,  or  even  of  actual  hajmorrhage  ;  it  is  confounded  with 
the  colouring  matter  of  blood,  which  may  also  be  found  here, 
and  I  shall  soon  have  much  to  say  on  this  subject. 

The  question  now  arises,  whence  comes  this  pigment,  which 
is  found  quite  normally  in  the  arterial  adventitia  of  every 
brain,  with  the  exc<'pti(m  of  young  children  ? 

I  liold  the  (q)ini<tn  thiit  this  pigment  arises  from  those  fat- 
glt.biihs,  which  in  early  life  are  left  behind  on  tiie  adventitia 
of  tile  cereliral  ves.sels.     Perhaps  it  represents  a  higher  stage 
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of  oxidation  of  this  fat,  and  arises  by  some  change  of  tissue, 
through  combustion  of  the  fat. 

Therefore  we  can  speak  of  the  following  conditions : — 

1.  In  very  young  subjects  a  very  bright  pigment  is  found, 
which  resembles  fat-granules  in  form  and  colour,  and  shows  a 
stage  of  transition  to  the  darker  granules. 

2.  We  often  see  on  the  arteries  considerable  collections, 
where  fat  and  pigment  are  mixed  together ;  also  we  nearly 
always  find,  in  the  same  place,  all  the  transitions  from  colour- 
less fat-globules  to  yellow-brown  granules. 

3.  The  dark  colour  produced  in  the  light-tinted  pigment 
granules  by  the  action  of  osmic  acid,  reminds  us  of  the  dark 
grey  colour  which  fat  receives  from  this  reagent. 

4.  This  pigment  is  also  found  on  the  veins ;  its  proper 
situation,  however,  is  on  the  adventitia  of  the  arteries ;  in  the 
arteries  circulates  blood  rich  in  oxygen,  here  a  more  active 
change  of  tissue  prevails,  and  on  that  account  the  change  from 
fat  into  pigment  has  its  seat  here. 

I  must  here  add,  to  prevent  misunderstanding,  that  I  do  not 
consider  that  the  collections  of  fat  found  in  the  infantile  brain 
must  still  be  met  with  in  the  adult  brain,  as  fat  or  pigment ; 
a  great  part  is  perhaps  absorbed  in  the  moan  time. 

I  will  now  take  the  opportunity  of  mentioning,  yet  another 
condition  under  which  pigment  may  be  found  on  the  ad- 
ventitia of  the  brain-vessels.  True  pigment  cells  are  very 
frequently  found  on  the  delicate  membranes  of  the  brain 
(viz.  on  the  medulla  oblongata  and  base  of  brain).  These 
cells  are  longish,  for  the  most  part  with  many  thick  processes, 
and  witli  a  nucleus  which  generally  stands  out  bright  in  the 
midst  of  the  finely  granulated  dark-brown  pigiiu-nt.  This 
pignuint  is  also  seen  on  the  larger  vessels  which  pass  into  thi' 
base  of  the  brain,  they  are  merely  introdiiciMl  from  tlio 
meninges.  Not  the  least  pathological  sigiiilicanct'  can  bo 
attached  to  them. 

ForiiiH  of  2y(fIioIo(/h(il  jfif/tiient  on  the  cerehrnl  vessels. 

W'c  lia\('  just  siTii  lliiit  |iigiiiciil  is  iu»iiiiall\  round  on  ilu- 
biiiiii-vcssfls  iiiidir  (wo  forms. 
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There  are  deposits  of  pigineiit  which  can  only  In-  it'i!:arded 
as  pathoh)git'al,  and  particuhirly 

1.  BJood-colonrin<j  matter,  Hti'matoidin. — This  is  soi'ii  jis 
difVuse  fttlouring  matter  of  round  granuhited  cells  (fat-granule 
cells,  or  lyniph-corpuscles),  or  in  the  form  of  larger  or  smaller 
rcd-hrown  hright  granules;  not  uncuniinonly  we  find  ha-ma- 
toidin  crystals  in  the  shape  of  rln>ml>ic  columns.  Such 
crystals  or  amorphous  granules  are  frequently  seen  in  the 
interior  of  the  fat-granule  cells.  In  isolated  vessels  \\v 
find  the  blood-colouring  matter  either  applied  to  the  ad- 
ventitia  or  situated  in  its  lymph-spaces  ;  in  cut  sections  we 
see  that  alst)  the  surrounding  nerve  tissue  is  nearly  always 
richly  pervaded  with  this  pigment,  namely  with  cells  con- 
taining pigment.  The  presence  of  a  large  quantity  of  this 
pigment  is  always  a  sign  that,  in  this  place,  an  exsudation 
of  blood  has  occurred. 

The  formation  of  ha^matoidin  crystals  as  well  as  the  diiVuse 
yellow-coloured  cells  is  easily  recognisable  ;  on  the  contrary, 
the  <2:ranule-forms  cannot  be  distin'^uished  from  normal 
])igment  without  further  investigation.  A\'e  jiossess  a  reaction 
which  permits  us,  even  after  hardening  in  thechromate  salts,  to 
make  out  this  difference  without  a  doubt.  The  blood-colouring 
matter,  under  the  influence  of  c^jneentrated  sul[)liuric  acid, 
passes  through  a  series  of  colours,  viz.  green,  blue,  and  vioh-t, 
and  is  iinally  discliarged.  Normal  pigment  hartlly  changes  at 
all  when  thus  treated. 

2.  Malarial  Pujment. — In  people  who  have  suffered  from 
attacks  of  intermittent  fever  the  brain  shows  an  almost  dark 
grey  colour,  which  is  easily  recognisable.  This  colour 
proceeds  from  a  dark,  nearly  black  colouring-matter;  it  re- 
presents granules  which  vary  from  the  smallest  dimensions  to 
the  size  of  a  red  blood-corpuscle. 

Next  we  find  these  dark  granules  (»nly  in  the  blood,  partly 
free  in  the  }»lasnia.  })artly  in  the  interior  of  the  blood- 
corjtuscles.  A  considerable  part  of  these  pigment-granides 
can  pass  from  the  blood  into  the  walls  of  the  vessels,  and  fix 
themselves  there;  on  thi-  other  liaml,  we  do  not  find  this 
intermittent  pigment  in  the  rest  of  the  central  nervous  tissues. 

Larger  aggregations  of  this  pigment  can  easily  block  one 
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of  the  smallest  vessels  (pigment-emboli),  whereby  a  rupture 
of' the  wall  of  the  vessels  ensues,  and  a  small  haemorrhage 
occurs.  This  pigment  is  easily  recognised  by  its  dark  colour, 
by  its  capability  of  resisting  very  different  reagents,  and  above 
all  by  its  presence  in  the  blood  itself. 

We  have  therefore  learnt  to  distinguish  two  kinds  of 
normal  and  two  kinds  of  pathological  pigment  on  the  vessels  ; 
I  will  presently  bring  forward  an  artificial  pigment  which  has 
only  had  a  short  duration  of  existence.  ErJitzhj  recommends 
as  a  hardening  fluid  a  solution  of  bichromate  of  potash  with 
sulphate  of  copper ;  this  mixture  found  favour  very  quickly ; 
and  Erlitzhj  soon  after  described  a  spinal  cord,  which  was 
hardened  in  his  fluid,  and  pretends  to  have  shown  a  very 
remarkable  pigmentation  (viz.  in  the  vessels).  I  had  originally 
a  very  doubtful  opinion  of  this  pigment,^  but  as  a  short  time 
ago  I  saw  a  preparation  of  this  kind,  and  have  myself  made 
observations  with  hardening  in  this  fluid,  I  cannot  have  the 
least  doubt  about  it  that  it  is  a  precipitate,  artificially  caused 
by  the  hardening  fluid.  Since  then,  this  appearance  has  been 
mentioned  by  others  (W.  v.  Tschisch). 

I  take  tliis  opportunity  of  giving  an  example,  how  different 
artificial  productions  can  be  raised  to  the  dignity  of  patho- 
logical formations,  and  I  am  justified  in  taking  this  example 
because  Erlitzhijs  fluid  appears  to  be  generally  used,  and  I 
would  give  a  warning  against  further  errors  which  might  be 
produced  by  the  action  of  this  fluid. 

Some    histological  changes   of  the  hrain-vesseh,   which    occur 
under  normal  conditions. 

After  examining  numerous  cerebral  vessels,  I  am  convinced 
that  there  are  in  them  a  nuniltcr  of  histological  abnormalities, 
which,  allhongli  they  are  considered  to  bo  jnithological,  are 
still  met  with  in  hrains  which,  i>eing  in  all  otiier  ri>spects  both 
anatomically  anil  t'nnclionally  lieallhy,  niust  bo  t'onsid»'r(»d 
((uite  normal.  I  w  ill  I'nrther  adtl,  that  the  changes  presentlv 
to  be  (lescrilifd  in  iIki  vessels  need  not  |)rodnct»  any  damaging 
iiillneiice,   noi'  ilo    lliey    laing   alxait   in   the    living  state  any 

'   ('c.iii|.iOv  '  Cciitnill.tHlt  liir  N.iM  iiinilk.'  ISSI,  in..  ;i',t;t    107. 
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(listurbauce  of  function,  or  in  the  dead  subject  tmy  anatomical 
lesion  which  can  be  connected  with  them. 

This  point  is  of  pfreat  importanc(\  from  the  fact  that  we 
should  be  forewarned  of  any  judgment  we  may  make  from 
what  we  find  by  the  microscope  ;  we  should  not  therefore, 
witliout  further  investigation,  draw  any  (•(•nclusions  from  the 
})resence  of  such  vessels  of  any  disturbance  in  the  function  of 
the  brain. 

1.  Deposit  of  calcareous  matter  on  the  vessels. — Calcareous 
deposit  (especially  as  carbonate  of  lime)  can  take  place 
on  the  adventitia,  as  well  as  on  the  tunica  muscularis. 

In  normal  brains  we  do  not  often  find  chalk  on  the  adventitia. 
If  the  calcareous  deposit  starts  from  the  adventitia,  it  seldom 
remains  limited  to  this  membrane,  generally  the  muscularis 
will  be  involved  in  the  morbid  change ;  but  on  the  other  hand 
the  calcareous  deposit  can  grow  from  tlie  outside,  as  roundisii 
or  club-shaped  chalk  masses,  which  may  attain  a  considerable 
size. 

On  the  muscular  coat  I  have  freijuently  found  chalk  in 
perfectly  healthy  young  subjects  (viz.  in  girls  8  and  19  years 
old). 

At  first  we  see  masses  surrounding  the  muscular  coat,  with 
a  peculiar  slightly  shining  appearance ;  in  further  stages 
the  whole  muscular  coat  of  an  artery  is  changed  through  a 
longer  portion  of  its  course  into  a  stiff  finely  granulated  tube 
(Fig.  3).  Even  by  macroscopical  examination  such  a  vessel  can 
be  seen  by  its  white  colour  and  needle-like  rigidity.  On 
moving  it  with  a  needle,  the  resistance  is  easily  felt.  Under 
the  microscope  we  can  recognise  places  where  the  calcareous 
cvlinder  is  broken  during  pre})aration,  and  it  shows  cracks 
like  broken  glass.  We  are  concerned  here  for  the  most  part 
with  carbonate  of  lime,  and  we  can  use  in  addition  the 
reactiim  with  sulphuric  acid  to  make  the  diagnosis  certain. 
By  the  reaction  of  this  acid,  bubbles  of  carbonic  acid  are 
formed,  and  fine  needle-shaped  crystals  of  calcic  sulphate. 

If  the  caleification  is  further  advanced,  we  see  the  whole 
rapillary  network  presenting  a  streaked  appc^arance  and 
(diano-ed  into  lino  calcaroous  tid)e.s.  In  the  ecrcbellum,  and 
«sp((i:illv    in   tlie  granub-   layer  of    its    e(trtex,  such     difl'use 
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calcification  can  be  repeatedly  found,  but  it  is  not  easy  to  say 
with  certainty  whether  the  adveutitia  or  the  muscular  coat  is 
the  commencing-  point  of  the  process. 

We  must  suppose,  a  'priori,  that  a  calcification  of  the 
muscular  coat  will  not  only  damage  the  nutrition  of  the  brain, 
but,  owing  to  the  brittle  condition  of  the  vessels,  will  lead  to 
further  danger. 

On  the  other  hand  I  can  state  from  experience,  that  with 
the  exception  of  the  higher  stages  of  disease,  such  calcification, 
as  has  been  mentioned,  occurs  very  frequently  under  normal 
conditions ;  but  hitherto,  contrary  to  my  expectations,  I  have 
not  found  any  calcification  of  the  muscular  coat  in  cerebral 
haemorrhage. 

Calcification  of  the  tunica  media,  if  not  very  much  advanced, 
has  hardly  any  pathological  significance. 

2.  Fatty  degeneration  of  the  muscular  coat. — In  preparations 
such  arteries  appear  to  the  naked  eye  of  an  opaque  yellow- 
white  colour,  without  that  rigidity  which  is  found  with  calci- 
fication. Under  the  microscope  we  see  the  muscular  layer  filled 
with  very  small  point-like  fat-granules,  and  we  can  only  here 
and  there  stain  the  muscle-nuclei  slightly  with  carmine.  Such 
a  vessel  shows  under  the  microscope  great  similarity  with  a 
calcified  one  ;  except  that  the  fatty  muscular  sheath  is  more 
yellow  in  colour,  and  never  shows  the  fissures  and  cracks  charac- 
teristic of  the  calcification  ;  lastly,  the  sulphuric  acid  reaction 
is  absent.  This  degeneration  of  the  muscular  coat  we  must 
also  consider  as  a  process  which  leads  to  serious  functional 
impairment  of  a  very  important  arterial  covering. 

Ill  .sj>ite  of  this,  I  have  mot  with  this  fatty  change  in  healthy 
as  often  as  in  diseased  brains ,  in  old  as  well  as  in  young 
subjects,  and  in  those  wlio  have  suecumbod  to  acute  as  wi-ll  as 
chronic  diseasi^s. 

We  cannot  therefore  attach  great  pathologii'al  moaning 
to  this  fatty  (;liang('  of  the  muscular  coat. 

'3.  Connrctii'r  titisKt'  ilr(/i  itrratioii  of  the.  vesseh. — In  arteries 
us  wrll  as  ill  vrjiis  (till'  latter  more  lVet|Ueiitl\  )  an  over- 
growlli  oi'  coiilieetive  tissue  proceeding  from  the  midtlle 
coal  (tunica  media)  of  tlie  artery  takes  place,  Tlie  lumen 
of   the    tnlir    is  at     lii>l    uiiari'eelctl.    while    the    circumlrreiici' 
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<if  tho  vessels  incre;ises  ;  thereby  aho  the  iulvcntitin  may 
remain  intact.  So  wo  find  pretty  frequently  spindle-shaped 
swellinfjs  of  this  nature  on  the  little  arteries  or  veins. 
It  seems  to  me  almost  certain,  that  these  enlargements  of 
the  vessels  can  usually  be  referred  to  the  peculiar  conditions 
of  the  l)lood-pressuro  which  prevails  at  those  places  where 
a  sudden  change  occurs  in  the  calibre  of  the  vessels ;  on 
this  account  they  are  not  found  so  often  at  those  places 
where  the  vessel  divides  dicliotomously,  but  usually  where 
the  smallest  vessels  branch  uflf  immediately  from  relatively 
large  trunks.  A  favourite  place  for  finding  the  degenerated 
vessels  is  the  highest  layers  of  the  cerebral  cortex.  Neelsen 
has  shown,  ^  that  at  this  place  these  changed  vessels  are  to  be 
found  in  most  brains,  and  I  have  also  had  the  opportunity  of 
convincing  myself  of  this  discovery. 

Commonly  we  find,  near  the  above-menti(jned  jjlaces, 
vessels  in  which  the  degeneration  has  made  further  pro- 
gress. The  connective-tissue  overgrowth  reaches  at  last  the 
periphery  of  the  vessel-lumen,  the  vessel  is  obliterated  and 
continues  its  course  as  a  cord  of  fibrous  tissue.  I  have  very 
frequently  met  with  such  vessels  in  perfectly  healthy  brains, 
even  in  children  eight  years  old,  but  I  must  add,  that  this 
degeneration-process  occurs  much  oftener  and  in  a  more 
marked  degree  in  the  vessels  of  old  age  (over  sixty  years), 
wlien  once  atrojiliy  of  the  l)rain  has  commenced. 

Although  the  blocking  of  the  vessels  caused  by  the  fibrous 
overgrowth  occurs  gradually,  it  api)ears  wonderful  that  a 
process  by  which  individual  regi<ms — small  though  they  be — 
of  the  brain  ar(>  robbed  of  their  nutritive  arteries  can  be 
referred  to  a  normal  occurrence,  and  produce  no  known 
disturbance. 

l>ut  on  this  point  I  should  exjiress  myself  with  more  cnutioii. 
There  arc  many  obscure  transitions  in  the  domain  of  our 
cerebral  life,  some  or  other  (»f  which  may  j^erhaps  be  explained 
by  loeal  disturbances  of  nutrition,  which  comes  about  through 
such  a  blocking  of  vessels. 

Deecke  (loc.  cit.)  has  confirmed  the  frequency  of  this  change, 
for  whieh  he  has  used  the  expression  "  callous  degeneration," 
'   '  Ardiiv  f.  Hfilk.'  xvii.,  U. 
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and  calls  it  a  process  situated  "  at  the  border  of  physiological 
and  pathological  conditions." 

4.  Dilatation  of  the  ndventitial  hjmph-siheath. — Chiefly  on 
arteries  we  occasionally  see  in  places  the  adventitia,  bulging 
like  a  blown-out  bag,  and  separated  some  distance  from 
the  vessel.  Such  partial  dilatations  are  seen  in  small  as 
well  as  in  large  arteries.  Fat-granule  cells  and  pigment 
granules  are  often  collected  on  such  sacs. 

Since  such  dilatations  are  often  found  in  healthy  brains, 
they  must  be  considered  as  normal  conditions. 

If  these  bulgings  of  the  lymph-sheath  become  very  con- 
siderable and  extending  over  numerous  vessels,  they  must 
then  be  considered  pathological. 

JMore  extended  dilatations  of  the  adventitia  lead  to  the  for- 
mation of  cysts,  which  are  visible  to  the  naked  eye.  I  have 
described  the  appearance  of  such  cysts  on  the  Pons  Varolii, 
and  they  may  be  considered  as  cysts  due  to  retention  of  fluid ; 
the  adventitial  lymph-chamber  is  blocked  by  elements  which 
have  arrived  in  the  lymph  stream  ;  whereby  a  stoppage  of 
this  lymph  stream  is  produced,  and  hence  the  space  becomes 
distended. 

If  the  distension  of  the  adventitia  is  diffused  over  many 
vessels  and  through  a  considerable  tract  of  their  course,  the 
brain  acquires,  on  cross-section  visible  to  the  naked  eye,  a  pecu- 
liar sieve-like  appearance  studded  with  holas,  a  condition  called 
"  etat  crible."  This  "  etat  crible  "  can  arise  through  the  en- 
largement of  the  perivascular  lymph-spaces,  as  for  instance 
tlirougli  atrophic  shrinking  of  the  brain-substance ;  in  tliis 
condition  the  adventitia,  as  well  as  the  other  coats  of  the 
vessels,  remains  unaltered. 

'Wo,  "etat  crible"  is  chiefly  confined  to  the  white  substance, 
whilst  tlic  cyst-formations  as  described  above  are  only  found 
in  the  grey  matter. 

Some  imiJortant  changes   in    tho  vessels  which    arc   ihciJt'Jh/ 
pathoIo<jic((L 

Tn    the   lilerature    of   this    subject  tlien^  are  a  very  great 

nuuiy  |»ii(li((l(»gical  changes  of  tlie  l»iaiii-v«'ssels  whieli  av»' 
certiiiiily  ol'  v(>ry  great  interest. 

\'<»i,.  \ir.  \ 
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J  will,  however,  in  the  fi>ll(twing  |)ai,'es  only  mention  ii  tew 
morbid  appearances  which  seem  to  me  of  very  great  im- 
])ortance,  jtnrposely  omitting  the  rarer  points. 

1.  2'lte  atheromatoKs  /((tti/  degtrKration  of  the  iidima. — This 
morbid  process  becomes  evident  by  the  jtresence  of  hirger  or 
smaller  dark  spots  on  the  inside  of  the  vi'ssel  (Fig.  .0).  Out- 
side these  spots  we  can  readily  recognise  the  healthy  muscular 
layer;  by  pressure  on  the  cover-glass  it  not  unfrequently 
happens  that  these  atheromatous  masses  are  set  free,  float 
along  further  with  the  contents  of  the  vessels,  and  finally 
become  fixed  on  a  narrow  part  of  them. 

We  can  Jilso  follow  the  formation  of  emboli  in  a  small 
vessel  from  the  point  where  it  is  liberated  from  the  intima  to 
where  it  blocks  up  a  small  branch. 

By  a  higher  magnifying  power  we  see  that  these  above- 
described  deposits  in  the  intima  consist  of  a  granulated 
amor})hous  mass,  generally  with  very  numerous  fat-granules. 

In  nearly  all  cases  of  cerebral  hajmorrhage  I  have  been 
able  to  find  this  change  in  the  intima,  and  this  is  particularly 
evident  in  the  neighbourhood  of  the  ha-niorrhagic  focus. 
I  have  not  the  least  doubt  that  a  great  many  of  these 
cerebral  luvmorrhages  can  be  referred  t<»  this  morbid 
change  in  the  vessels,  and  esjiccially  that  these  athert)matous 
masses  arc  torn  from  the  intima  to  form  emboli  in  the  smalh^r 
branches. 

We  can  also  find  this  degeneration  of  the  intima  with<Mit 
any  cerebral  hajmorrhage,  but  this  proves  nothing  against  my 
view,  as  the  atheromatous  disease  of  the  vessel  must  first  be 
present,  and  then  follows  the  embolism  and  hiemorrhage.  I 
should  therefore  like  to  define  the  fatty-atheromatous  de- 
generati(m  in  the  intima  as  one  of  the  most  serious  diseases  of 
the  smaller  brain-vessels. 

2.  The  ixtrahjtic  dihiUttion  of  the  small  hrain-arteries. — I 
have  frequently  found  in  brains,  in  ehrouic.  mental  diseases, 
numerous  arteries  changed  in  the  nianner  shown  in  Fig.  4. 
The  muscular  coat  does  not  show  a  tube  of  even  calibre, 
as  it  nornnilly  should,  but  it  j)resents  a  succession  of  ir- 
regular, but  not  excessive,  <lilatations  and  constrictions;  no 
other  morbid  changes  <'an  be  recognise(l  on   the  mus(de-fibres, 
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even  by  using  stronger  magnifying  powers.  Most  frequently 
I  have  found  this  condition  of  the  arteries  in  cases  of  general 
paralysis.  Later  on,  a  chronic  disturbance  of  the  innervation 
of  the  brain-vessels  may  with  great  certainty  be  assumed  to 
be  caused  by  this  disease,  and  I  explain  the  above-described 
ap23earance  as  follows  :  that  a  partial  paresis  of  the  individual 
groups  of  the  muscle-fibres  in  the  tunica  muscularis,  or  at 
least  a  diminution  of  the  muscle-tonus,  which  after  some  time 
is  produced,  gives  rise  to  these  diffused  enlargements  of  the 
vessels,  which  become  permanent,  and  can  be  discovered  after 
death.  In  the  absence  of  any  disease  which  can  by  other 
means  be  recognised,  it  seems  to  me  that  this  explanation 
corresponds  best  to  the  conditions  found. 

This  partial  enlargement  of  the  small  arteries  would 
therefore  be  considered  as  a  sign  of  a  chronic  vaso-motor 
paralysis. 

3.  Abnormal  inoducts  contained  in  the  lymph-sjjaee. — Under 
normal  conditions  we  find  only  a  few  formed  elements  in  the 
adventitial  lymph-space.  We  see  single  lymph-corpuscles, 
less  frequently  fat-granules,  pigment  granules,  and  rather 
large  vesicular  cells,  which  must  be  looked  upon  as  meta- 
morphosed lymph-corpuscles  ;  exceptionally  we  chance  to  see  a 
red  blood-corpuscle.  If  the  cover-glass  be  pressed  upon,  the 
above  elements  found  between  the  muscular  and  adventitial 
coats  float  further  on. 

If  we  find  numerous  rod  blood-corpuscles  in  the  adventitial 
lymph-space,  their  presence  there  is  exceptionally  due  to 
diapcdcsis  ;  more  commonly  it  happens  that  a  rupture  hjis 
occurred  in  the  inner  coats  of  the  vessel,  and  we  have  to  do 
with  a  dissecting  aneurism. 

Very  often  we  find  an  increase  in  the  lyniph-eorpuscles  in 
the  adventitial  lymph-spaee,  their  quantity  can  be  so  consider- 
able that  the  muscular  coat  is  so  covered  nj)  with  many  layers 
of  these  elements  as  scarcely  to  be  recognised.  I  consider  that 
this  increase  of  the  lymph-corpuscles  (improperly  called 
"  iiiielei-grnwtlis  ")  is  to  bo  referred  t«)  an  emigration  •>!'  w'lite 
bltt(»(l-e()r|tiiseles  ;  we  ilnd  it  in  dill'erent  hypera'mii*  ami  iii- 
llammutoiy  eoiHlitioiis  of  the  brain.  Also  on  the  briiiii-vt'ssi'Is 
<»r  geiieiiil  |iaral\sis  eases   (his  increase   is  \er\    lVe(|nciit.  as   1 
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hftvo  sho^Mi  ;*  and  just  at  this  place  the  toiulcncy  to  migration 
of  the  lymphoid  elements  is  very  remarkable. 

Hitherto  I  have  considered  only  the  patholof^ieal  increase  of 
these  elements,  an  occurrence  which  can  also  take  place  nor- 
mally in  the  adventitial  lymph-spaee  ;  bnt  we  find  there  some- 
times many  kinds  of  pathological  products,  the  presence  of 
which  shows  a  morbid  condition.  In  purulent  meningitis  we 
can  generally  trace  the  ])ns-corj)nseles  along  the  vessel-sheath 
some  distance  into  the  iuterior  of  the  brain;  whether  these 
corpnscles  have  had  their  origin  on  tlie  spot,  or  have  merely 
migrated  ont  of  the  pia.  it  is  frequently  dilVicult  or  qnite 
impossible  to  decide. 

From  a  special  pathological  point  of  view,  it  seems  to  me 
that  different  kin<ls  of  neoplastic  elements  can  be  found  in  the 
adventitial  lymph-space  ;  I  have  seen  there,  cells  of  tuber- 
cular, sarcomatous,  cancerous  and  syphilitic  new  growths. 
Snch  cells  can  be  fonnd  easiest  in  the  neighbourhood  of  a 
corresponding  tumour.  We  may  therefore  conclude  that  the 
lymph-tracts  of  the  brain  afl'ord  a  very  convenient  path  for 
diffusing  the  various  new  growths,  and  the  increase  of  a  tumour 
often  occurs  through  the  intervention  of  this  lymph-tract.  In 
inflammatory  processes,  especially  in  the  spinal  cord,  and  also 
in  lyssa,  I  have  found  round  the  arteries,  in  the  adventitial 
and  perivascular  lymph-spaces,  a  peculiar  regular-shaped 
substance  without  any  recognisable  structure,  but  colouring 
strongly  with  carmine.  I  believe  that  we  must  recognise  in 
this  substance  the  coagulation-product  of  a  transudation 
proceeding  from  the  blood. 

I  pass  over  a  great  number  of  chauges  of  a  different  scu-t, 
which  are  to  be  found  on  the  smalh'r  brain-vessels. 

The  ttvsk  which  I  have  set  myself  to  do  has  not  consisted 
in  giving  a  com]>lete  enuiueratiou  of  all  the  disi^ises  of  the 
brain-vessels.  I  wisli  al)ove  all  things  to  point  out  that  much. 
which  has  passed  current  with  us  as  morbid,  is  still  within  the 
confines  of  a  normal  state;  witli  this  I  have  thought  it  desir- 
able to  associate  the  discussion  of  some  purely  pathological 

'  *  Ziir  pftthnln(ji«clion  Aimtoniio  <l(>r  DoniPiitift  Paralytica,'  Virchow's 
'  Aroliiv,'  .Vi  n. 
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coiiditious,  which  seemed  to  me  of  great  importance  from  a 
scientific  point  of  view. 


EXPLAXATIOX  OF  THE  PLATE. 


1.  A  small  artery  of  the  brain,  torn  in  such  a  manner  that  the  inJividual 
layers  are  visible. 

a.  Endothelial  membrane. 

b.  Fenestrated  membrane. 

c.  Muscular  coat. 

d.  Adventitial  lymph-sheath. 

e.  Little  collections  of  pigment. 

2.  A  normal  artery,  Avith  fat-granule  cells  on  the  adventitia ;  these  form  in 
patches  a  perfect  riui?  round  the  lateral  twigs. 

3.  An  artery  in  which  the  muscular  coat  is  perf.  ctly  calcified,  at  the  lower 
end  of  the  chief  branch  the  calcified  tube  becomes  fr.ictured. 

4.  Au  artery  from  the  bra^n  of  a  patient  w!io  died  from  general  paralysis 
of  the  insane ;  we  see,  scattered  about,  little  enlargements  caused  by  the 
paralysis  of  the  muscular  coat. 

5.  An  artery  from  the  neighbourhood  of  an  apoplectic  focus;  the  intima  has 
futty-atheromatous  degeneration,  while  tiie  muscular  and  adventitial  coats  are 
intact. 

(Translated  from  orifjiual  manuscript  by  C.  E.  I3eevor,  M.D.) 


ON  THE  EARLY  on  IKKKXCE  OF  AXKI.K- 
CL02sU8  IX  IlJ:.Mli'EEOlA. 

BY    A.    riTlJES,    M.I»., 
Professor  of  MtJicina  to  the  FacuUij  of  Bordeaux. 

The  occiivrence  of  anklo-clonus  in  hemiplegia  of  ancient  date 
is  a  phenomenon  botli  frequent  and  easy  to  demonstrate.  Its 
semoioktgical  and  prognostic  vahie  has  been  shown  by  the  re- 
s.'arches  of  Professor  Charcot,  and  we  know  tliat  it  nsually 
coexists  with  late  rigidity  of  the  paralysed  limbs  and  ex- 
aggeration of  the  knee-jerk.  IJut  acenrato  data  concerning 
the  exact  time  at  which  it  may  show  itself  after  the  apoplectic 
stroke  are  still  wanting. 

Professor  Charcot  has  shown  tliat  in  most  cases  the  ankle- 
clonus  precedes  by  a  few  days  or  weeks  tlie  appearance  of 
secondary  contractures  (late  rigidity).  In  a  patient  in  his 
wards  "  ankle-clonus  could  be  elicited  eight  days  after  the 
attack,  and  it  was  only  a  fortnight  later — that  is  to  say  after  a 
lajtse  of  about  three  weeks — that  late  rigidity  began  to  api»ear. 
In  an(^ther  case  the  foot-clonus  became  apparent  only  a  month 
after  the  stroke,  and  rigidity  supervened  towards  the  end  of 
the  second  month. ''^ 

Profes.sor  Charcot  gives  no  fiirlher  details  on  the  point  now 
under  discussion.  Professor  \Vest[)hal  is  somewhat  more 
explicit.  According  to  him,  ankle-clonus  usually  appears 
between  the  seventh  and  twenty-lirst  day  after  the  hemiplegic 
onslaught;  and  cannot  be  demonstrated  immediately  after  the 
attack,  nor  during  the  next  lew  days.* 

'  Charcot,*  Li<;nnM  sur  lis  Loculisntions  duns  Ks  muliulips  du  Ctrvcim.'  Pnris, 
is7(i,  |>.  ;joi. 

'  Wrblpliul,  *  I'flior  liiii^c  I{iW(j;iiii>;M<r.scliiiiiiiii;,'L'ii  nn  jrclaliiafm  Glicilurri.' 
'  Arc-hiv  flu  rHjrliinlric  nml  N\rvcnkraiiklailcii,'  vi>l.  v.,  l><l.'t,  \<.  SIO. 
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From  investigations  to  which  I  have  submitted  a  certain 
number  of  hemiplegics  admitted  into  my  wards  in  the  Hopital 
Saint-Andre  a  few  hours  or  a  few  days  after  the  stroke,  it 
results  that  the  clonus  may  appear  at  a  much  more  early  date 
than  Professor  Westphal  believes.  In  most  cases,  it  is  true, 
the  phenomenon  becomes  observable  only  between  the  second 
and  the  sixth  week ;  but  it  is  by  no  means  rare  to  witness 
it  within  the  next  few  hours  after  the  apoplectic  seizure. 
Thus,  in  the  two  cases  briefly  recorded  here,  ankle-clonus 
was  noticed  eleven  and  fifteen  hours  respectively  from  the 
beginning. 

Case  I. — Cerebral  lesion,  folloiced  tcith  persisting  hemiplegia. 
Anhle-elonus  observed  eleven  hours  after  the  accident. 

Mr.  X.,  a  law  student,  aged  22,  was  brought  to  the  Hopital 
Saint- Andre  on  the  4th  of  July,  1883,  at  5  in  the  morning. 
He  had  received  three-quarters  of  an  hour  previously,  in  a  duel, 
a  sword-thrust  which  penetrated  into  the  right  orbit.  Imme- 
diately after  being  wounded  he  fell  unconscious.  Ten  minutes 
afterwards  he  came  to  himself  again,  and  from  this  moment  a 
complete  hemiplegia  of  the  face  and  limbs  on  the  left  side  was 
noticeable. 

The  regular  examination  of  the  patient  was  made  at  3  p.m., 
eleven  hours  after  the  accident.  Mr.  X.  is  at  tliis  time  in  full 
possession  of  his  faculties.  He  answers  with  precision  to  the 
questions  addressed  to  him.  The  right  superior  eyelid  is  the 
seat  of  a  marked  ecchymotic  tumefaction.  The  sword  pene- 
trated, outside  the  eyeball  which  was  not  perforated,  at  the 
level  of  the  external  cul-de-sac  of  the  ocuht-palpobral  cunjunc- 
tiva.  It  is  uncertain  how  doe[>  it  wont  into  the  skull  ;  the 
point  was  s()ilc(l  with  blood  on  a  length  of  about  live 
(;cntini(!trc.s. 

The  left  liciiiiiilcgia  is  total  and  ctimplcte.  The  mouth 
is  deviated  to  the  right,  and  is  immovable  on  the  left  when 
the  patient  speaks.  The  limbs  on  tUr  left  sidi'  are  inert  and 
(laeciil  ;  tliey  may  be  passively  moved  in  every  direetioii 
without  showing  any  trace  of  rigidity.  Volnntary  movements 
are  alisolulely  inipossihle.  Sensation  to  |iiieking  is  diminisheil. 
The    niiiseiilar   sense    is    lost.      W  h<ii    thi'   eves  are  elos«'i|,  (he 


312  ON    THE   EARLY    OCCURRENCE   OF 

patient    cannot    realise    the    position    given    to    his    limbs. 
Motion  and  sensation  are  normal  on  the  right  side. 

The  knee-jerk  is  much  exaggerated  on  the  left,  slightly  on 
the  right.  When  the  toes  of  the  left  foot  are  slightly  raised  a 
marked  clonus  ensues ;  the  individual  jerks  are  accentuated, 
and  persist  as  h)ng  as  the  dorsal  flexion  is  maintained.  On 
the  right  side  only  two  or  tiiree  slight  oscillations  are  obtained, 
which  cease  spontaneously  though  the  foot  be  held  firmly 
flexed. 

From  the  Oth  to  the  7th  of  July  the  tendon  phenoinena 
remain  the  same  as  on  the  first  day.  No  modification  in  the 
])aralysis;  no  trace  of  rigidity. 

During  the  next  few  days  movement  appears  again  in  the 
left  limbs,  without  any  modification  in  the  knee-jerks.  The 
clonus  when  elicited  on  the  left  side  remains  the  same ;  but 
it  disappears  on  the  right. 

On  the  16th,  Mr.  X,  can  stand  and  take  a  few^  tottering 
steps.  He  leaves  the  hospital. — We  see  him  again  on  the 
2nd  of  August  and  the  28th  of  October  following.  There  is 
a  rapid  restoration  of  power  in  the  left  limbs.  There  is  no 
appreciable  rigidity,  but  the  knee-jerk  on  that  side  is  still 
much  exaggerated,  and  the  ankle-clonus  as  lively  as  on  the 
iirst  day. 

On  the  8th  of  July,  1884,  we  notice  that  the  facial  paralysis 
has  almost  entirely  disappeared.  Movements  are  possible 
with  the  left  hand,  but  they  are  slow,  clumsy,  and  lacking 
firmness.  ]\[uscular  sense  and  tactile  sensibility  are  pro- 
foundly altered  ;  with  the  I'yes  closed  Mr.  X.  does  not  realise 
tJK'  position  given  to  his  left  hand,  nor  recognise  a  pencil  or 
coin  placed  between  his  fingers.  There  is  some  permanent 
rigidity  in  all  the  artieulati-'Us  of  \\\v  up])er  extremity. 

The  left  leg  is  the  seat  of  considerable  rigidity.  The  dorsal 
flexion  of  the  left  foot  causes  a  strong  and  })ei'sistent  clonic 
trepidation,  which  is  not  observed  on  the  riglit  si(h>.  The  left 
knee-jerk  is  much  exaggerated  ;  the  right  almost  normal. 

Iripht  nrni,  .IS  kilopr.iiniiies. 

lilt  iirni,  3G       „         ,. 

liulit  li'tr  Vi 

left  leg   '  21       ',', 


ANKLE-CLONUS   IN    HEMIPLEGL\.  oil 


Case  II. — BigJit  total  and  complete  hemiplegia.     Eight  ankle- 
clonus  observed  fifteen  hours  after  the  initial  seizure. 

P.  B.,  aged  Q(S,  had  an  apoplectic  stroke  with  unconsciousness 
the  4th  of  June,  1883,  at  2  a.m.  He  was  taken  to  the  hospital 
the  same  day  at  5  p.m.,  fifteen  hours  therefore  after  the  seizure. 
On  entering  the  ward,  patient  seems  still  confused ;  he  talks 
with  difficulty,  hut  can  yet  answer  the  questions  addressed  to 
him. 

Right  total  and  complete  hemiplegia,  without  rigidity. 
The  limbs  are  inert  and  flaccid.  They  may  be  moved  in  every 
direction  without  offering  the  least  resistance ;  when  lifted 
and  left  to  themselves,  they  fall  heavily  on  the  bed.  The 
right  knee-jerk  is  much  exaggerated,  the  left  not  so  much. 
When  the  right  foot  is  raised  by  the  toes,  a  series  of  sudden 
and  lively  contractions  is  produced ;  but  after  six  or  eight 
oscillations  this  clonus  ceases  spontaneously,  though  the  foot 
is  kept  dorsally  flexed.     No  clonus  on  the  left  side. 

June  6th. — Patient  remains  in  the  same  state. 

June  9th. — Clonus  appears  to  be  more  easily  elicited  than  on 
the  first  day.  The  oscillations  are  longer,  and  fourteen  are 
counted  before  they  cease  spontaneously.     No  rigidity. 

The  patient  returns  to  his  home  on  the  10th.  I  see  him  a 
year  afterwards :  the  hemiplegia  has  jjcrsisted,  total  and 
complete.  The  limbs  on  the  right  side  are  the  seat  of  a 
marked  late  rigidity.  Knee-jerk  brisk  and  powerful  on 
the  riglit,  normal  on  tlie  left.  Ankle- clonus  very  easily 
obtained  on  the  right,  and  persisting  as  long  as  the  foot  is 
\uAd  up, 

1  have  obtained  evidence  of  aiiklc-clouus  on  several  other 
j)atieiits  adinittccl  into  tlu^  hos[iitai  from  the  second  ti>  the 
s(!V(!nth  (lay  after  tlu^  hemi[)legic  attack  ;  but  it  is  unni'cessary 
to  bring  forward  th<!  observations  in  detail.  The  two  cases 
just  d<'scril)(!(l  sullicc  lo  sliow  lliat  the  phenonienon  is  not 
always  a  lat(^  one,  Imt  may,  on  the  contrarv,  appear  a  few 
hdiirs  al'liT  I  hi'  sii/.iiic,  at  a  period  when  seeoudais  demiieia- 
tious  in   (he  eoiil   have  not    yet    h.nl    liine   to   lie  de\eloped. 
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I  shall  aild  a  lew  wonls  coneeriiiiij^  the  prognostic  viiliie  of 
the  precocious  anklo-clonus.  I  have  hitherto  seen  only  one 
case  in  which  a  patient  presenting  this  sign  recovered.  It 
was  that  of  a  man,  of  33  years  of  age  and  syphilitic, 
who,  after  having  suftered  from  persistent  headache,  became 
hemiplegic  on  the  niglit  of  the  ISth  to  the  IDtli  of  December, 
18S'2.  He  was  admitted  into  the  hos^utal  thirty-five  hours 
after  the  attack.  lie  then  liad  a  total  right  hemiplegia  with 
exaggerated  knee-jerk  on  that  side.  Ankle-el(»nns  was  easily 
elicited  in  the  right  foot.  An  energetic  antisyphilitic  treat- 
ment was  at  once  instituted.  Ten  days  after,  the  clonus  hail 
disappeared,  and  the  paralytica!  condition  had  already  im- 
proved to  a  marked  degree.  Soon  after,  the  patient  left  tiie 
hospital  quite  well. 

AVith  this  exception  all  the  other  cases  in  which  early  ankle- 
clonus  was  observed  have  remained  permanently  and  more  or 
less  completely  hemiplegic,  and  with  late  rigidity  of  the 
affected  leg. 

It  would  thus  seem,  that  the  elieitation  of  ankle-clonus 
during  the  first  few  hours  or  days  after  the  apoplectic  attack 
is  a  symptom  of  evil  omen,  and  an  almost  certain  sign  of  an 
incurable  paralysis. 


CASES  OF  TUMOUR  OF  THE  CORPUS  CALLOSUM. 

BY  JOHN  S.  BRISTOWE,  M.D.,  LL.D.,  F.R.S. 

Tumours  of  the  corpus  callosum,  so  far  as  I  know,  are  rare. 
But  it  has  happened  to  me  within  the  last  three  or  four  years 
to  have  under  my  care  three  cases  of  primary  tumour  of  this 
organ,  and  another  case  in  which  it  became  involved  in  a 
growth  springing  from  the  floor  of  one  of  the  lateral  ventricles. 
Consequently  it  has  seemed  to  me  worth  while  to  collect  these 
cases ;  and  to  consider  how  far,  if  at  all,  the  symptoms  pre- 
sented by  them  were  distinctive. 

The  first  case  was  that  of  a  middle-aged  man,  who  first 
complained  of  headache  about  fourteen  weeks  before  his  death. 
Shortly  afterwards  his  right  arm,  and  subsequently  his  leg, 
got  weak  ;  and  his  intelligence  became  impaired.  The  symp- 
toms slowly  increased  upon  him,  the  paralysis  of  the  arm  and 
leg  became  aggravated  ;  indications  of  feebleness  in  the  facial 
muscles  appeared  ;  he  became  apparently  more  and  more  stupid 
and  extremely  drowsy,  and  probably  to  a  large  extent  on  this 
aciMiint  lie  ceased  to  speak,  and  allowed  food  to  collect  and 
lie  in  his  moutli.  IJefore  death  he  passed  into  a  state  of  com- 
plete coma.  There  were  no  fits,  no  actual  sickness,  and  no 
affection  of  the  ocular  muscles.  The  chief  phenomena,  in 
fact,  were  lieadachc,  stupidity,  and  drowsiness,  in  association 
with  j)aralysis  of  the  arm  and  leg  of  one  side,  and  doubtful 
paresis  of  thf-  facial  muscles  of  ono  or  both  sides — the  symptoms 
Ixiiig  slowly  progressive. 

At  the  post-mortem  exaniiiiatiou  a  s[»ongv,  probably  sareo- 
iiiatoiis,  growth  was  loiiiid  to  iiivohi'  the  corpus  callosuiu, 
mainly  in  its  anterior  part,  and  to  extend  thence  on  either  sid»< 
into  the  ceiilruni  ovale,  the  lelt  side  being  ehiellv  alVecteij. 
There  was  no  disease  of  the  grev  mat  (er  of  the  eon\olul  ions,  i.f 
o|"  the  'ian'-Iia  on  ihr  llom-  o|'  the  seiilricles. 
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The  second  case  also  was  tliat  of  a  inicMle-aged  man,  whoso 
illness  came  on  while  ho  was  at  sea,  about  ten  weeks  before  it 
proved  fatal.  It  is  said  that  at  first  liis  speech  became  aflected 
and  his  manner  dull.  When  admitted,  four  weeks  later,  ho  had 
pretty  complete  right-sided  hemiplegia,  with  involvement  of 
the  face  and  tongue,  and  well-marked  aphasia.  It  was  thought, 
indeed,  that  his  symptoms  were  due  either  to  haemorrhage 
into  the  left  side  of  the  brain,  or  to  plugging  of  the  left 
middle  cerebral  artery.  But  the  discovery  of  optic  neuritis 
rendered  it  more  probable  that  he  was  suflering  from  a  cerebral 
tumour  ;  and  this  view  was  confirmed  by  the  slowly  progressive 
aggravation  of  his  symptoms.  He  gradually  became  absolutely 
speechless,  and,  thougli  able  to  masticate  and  swallow,  nnalile 
apparently  to  protrude  his  tongue,  or  to  prevent  the  saliva 
dribbling  from  his  mouth.  He  grew  more  and  more  dull  and 
stui)id,  but  not  specially  drowsy;  and,  though  ai>parently  not 
miderstanding  anything  that  was  said  to  him,  stared  intently 
and  steadily  at  me,  or  possibly  others  about  his  l)ed.  Before 
his  death  his  pujjils  became  une(|ual,  rhythmical  tremors 
attacked  his  arms,  and  his  temperature  rose. 

This  patient,  like  the  other,  complained  of  headache  ;  ])ut, 
also  like  the  other,  he  never  had  a  fit,  did  not  suH'er  from  sick- 
ness, and  had  no  trace  of  paralysis  of  the  ocular  muscles.  The 
chief  symptoms  were  headache,  right-sided  paralysis,  aphasia 
and  dementia.  Drowsiness  was  not  specially  noted  in  this 
case. 

After  death,  a  tumour  was  discovered,  occupying  and  evi- 
dently originating  in  the  anterior  half  of  the  corpus  callosum, 
whence  it  extended  into  either  centrum  ovale.  The  left  centrum 
was  more  extensively  involved  than  the  other,  and  on  this  side 
the  grey  matter  of  the  second  and  third  frontal  convolutions 
anil  of  the  ascending  parietal  was  involvtnl.  There  was  no 
disease  elsewhere. 

The  third  case  occurred  quite  recently.  Tiiis  case  was  that 
of  a  middle-aged  man.  The  history  is  not  very  clear;  but  he 
•  aiiimt  have  been  ill  altogether  more  than  twelve  weeks;  and 
was  i»robal»ly  ill  foramucii  shorter  period.  NVlim  received  into 
the  hospital  ten  days  before  his  death,  he  was  partially  para- 
lysed in   ail    his  extremities,  but  mainly  in   tin-   Irlt  arm  and 
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leg ;  there  was  doubtful  paralysis  on  the  left  side  of  the  face  ; 
he  was  very  drowsy,  and  his  speech  was  slow  and  indistinct, 
but  he  was  sensible.  During  the  progress  of  the  case,  the 
paralysis  increased,  mainly  on  the  left  side,  and  it  was  thought 
also  that  there  was  some  weakness  on  the  left  side  of  the  face ; 
he  became  profoundly  sleepy  ;  he  lost  the  power  of  speech ;  he 
manifested  some  difficulty  in  chewing  and  swallowing ;  and 
when  awake  he,  like  the  last  patient,  stared  intently  but  with 
a  puzzled  look  at  those  about  him. 

This  patient  resembled  the  others  in  the  absence  of  fits, 
sickness,  and  paralysis  of  the  ocular  muscles.  His  chief 
symptoms  were,  paralysis  of  the  limbs,  drowsiness,  stupidity, 
loss  of  power  of  speech,  and  difficulty  in  getting  rid  of  food 
placed  in  his  mouth. 

The  post-mortem  examination  revealed  the  presence  of  a 
sarcomatous  growth,  infiltrating  the  anterior  two-thirds  of  the 
fornix  and  corpus  callosum,  and  extending  from  the  latter  into 
the  white  matter  of  both  hemispheres,  chiefly,  however,  into  the 
right.  Neither  the  grey  matter  of  the  surface  nor  the  ganglia 
were  involved. 

The  close  resemblance,  if  not  identity,  between  these  cases 
as  regards  their  morbid  anatomy  is  obvious.  In  all  of  them 
the  growth  had  clearly  originated  in  the  corpus  callosum,  and 
had  thence  extended  almost  symmetrically  along  the  radiating 
fibres  of  this  body  into  the  white  matter  of  the  hemispheres. 
There  is  reason,  indeed,  to  suspect  them  to  b(;  examples  of  a  class 
of  cases  which,  though  attention  has  not  been  specially  directi'd 
to  them,  are  really  not  uncommon,  and  not  unlikely  therefore 
to  be  met  witli  in  practice. 

There  was  also  a  considerable  resemblance  in  the  collective 
symptoms  presented  by  them ;  and  1  am  inelineil  to  think 
these  were  sufficiently  characteristic  to  suggest  a  correct 
diagnosis.  At  any  rate  my  former  experience  enabled  mc, 
when  the  last  (;ase  came  under  treatment,  to  make  a  ha}>|»y 
guess  as  to  its  nature*,  and  accurately  to  predict,  as  the  corpse 
lay  on  tin;  tuMe,  wliat  woiiM  l)e  I'oiind  when  the  head  was 
op<-necl. 

The  cliiel'cliaiacteristi<'  features  ol"  the  cases  were  : —  Isi,  their 
ingravescent    eharacler,    a   character   which    the\     |iossessed    in 
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coniinon  with  other  cases  of  cerebral  tumour;  '2n(l,  the  gradual 
coming  on  of  hemiplegia,  for  the  most  jiart  resembling  in  its  dis- 
tribution the  paralytic  symptoms  usually  attending  haemorrhage 
into  one  of  the  hemis})heres,  or  softening  due  to  embolism  ;  3rd, 
the  association  with  the  paralysis  of  one  side  of  vague  hemiple- 
gic  symptoms  of  the  other  ;  4th,  the  supervention  of  stupidity, 
associated  for  the  most  part  with  extreme  drowsiness,  a  puzzled 
enquiring  look  when  awake,  a  difliculty  of  getting  food  down 
the  throat,  and  cessation  of  speech — I  say  a  difliculty  of  getting 
food  out  of  the  moutli  rather  than  paralysis  of  the  mouth  and 
throat,  and  I  say  a  cessation  of  speech  rather  than  aphasia  or 
loss  of  articulating  power,  because  it  seemed  to  me,  in  watching 
the  cases,  that  these  phenomena  were  due  mainly  to  stupidity 
and  irresistible  tendency  to  sleep,  and  not  definitely  to  para- 
lysis or  aflfection  of  tlie  centres  for  speech  ;  jjth,  the  absence  of 
implication  of  the  oculo-motor  nerves,  and  of  direct  implica- 
tion of  other  cerebral  nerves  ;  and  lastly,  death  from  coma.  It 
is  further  noteworthy  that  some  of  the  more  striking  symptoms 
of  cerebral  tumour  were  either  absent  or  only  slightly  de- 
veloped. Headache  did  not  appear  to  be  very  severe  in  any 
case,  and  in  one  is  not  so  much  as  mentioned ;  there  was  prac- 
tically no  sickness  ;  optic  neuritis  was  certainly  absent,  at  any 
rate  in  one  case,  up  to  within  a  week  or  ten  days  of  death  ; 
from  first  to  last  the  patients  were  free  from  epileptic  attacks, 
and  never  had  anything  that  could  be  termed  a  fit. 

So  far  as  I  know  from  reading,  disease  of  the  median  portion 
of  the  corpus  callosum  is  unattended  with  marked,  certainly 
with  characteristic,  symptoms.  And  I  am  inclined  to  think  that 
my  cases  are  in  accord  with  this  statement.  In  all  of  them 
the  tumcmr,  taking  its  whole  bulk,  was  very  large ;  and  must 
have  taken  much  longer  to  grow  than  the  clinical  history  gave 
as  the  duration  of  the  disease.  And  in  all  of  them  the 
median  part  of  the  corpus  callosum  was  evidently  the  starting- 
point  of  the  disease,  and  this  body  must  have  been  largtiy 
involved  belbre  the  patient  complained  of  definite  cerebral 
symptoms.  Indeeil  I  take  it  that  the  symptoms  the  patients 
presente(l  were  due  ehieilv,  if  not  altogetlier,  to  the  extension 
of  the  disease  int<t  the  honisplieres,  and  to  the  diflnsed  pressure 
on  important   parts  caused  by  the  great  eoHeetive  bnlk  of  the 
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tumour,  as  evidenced  by  the  extreme  flattening  of  the  surface 
of  the  hemispheres,  and  the  singular  absence  of  both  subarach- 
noid and  ventricuhir  fluid.  Assuming  this  exphmation  to  be 
correct,  the  progress  of  a  case  of  the  disease  I  have  been  de- 
scribing should  be  much  as  follows.  First,  the  occurrence  of 
lieadache,  and  other  somewhat  vague  symptoms  of  progressive 
cerebral  disease.  Second,  the  gradual  onset  of  more  or  less 
well-marked  hemiplegia.  Third,  the  appearance  in  a  greater  or 
less  degree  of  similar  symptoms  on  the  opposite  side  of  the 
body.  Fourth,  the  coming  on  of  dementia,  with  drowsiness, 
loss  of  speech,  difficulty  in  swallowing,  and  want  of  control 
over  the  rectum  and  bladder.  And  these  were,  in  fact,  the  chief 
symptoms  which  my  cases  presented,  and  the  order  of  their 
sequence.  ]Many  other  symptoms  might  of  course  become 
superadded  in  the  progress  of  the  case,  owing  either  to  acci- 
dental circumstances,  or  to  the  extension  of  disease  into  special 
parts  of  the  brain.  Thus,  in  the  second  of  my  cases,  there  was 
distinct  aphasia,  owing  to  direct  involvement  of  Broca's  con- 
volution ;  and  thus,  although  sickness  and  epilepsy  were  absent 
in  the  cases  I  have  adduced,  I  see  no  reason  why  they  should 
be  absent  from  all  cases  of  the  kind. 

The  affections  with  which,  as  it  seems  to  me,  my  cases  would 
be  most  liable  to  be  confounded  are,  hemi})legia  due  to  ha}mor- 
rhage  or  embolism,  disease  of  the  medulla  oblongata  and  its 
vicinity,  and  general  i)aralysis  of  the  insane. 

I  presume  that  if  the  case  were  observed  from  its  very 
beginning,  it  would  scarcely  be  possible  to  mistake  one  of 
embolism  or  luemorrhage  for  one  of  progressive  disease  of  the 
corpus  callosum.  And  even  if  such  a  case  came  under  obser- 
vation late  and  without  a  history,  its  later  progress  would,  I 
think,  be  sufliciiuitly  suggestive  to  the  watchful  pliysiciau. 
Tiio  second  of  my  cases  came  to  me  with  a  vtiy  iiupfrlcct 
liistory  ;  iuid,  guided  by  the  fact  tliat  he  sulVcrcd  from  right 
htuiiiplcgia  with  aphasia,  I  ccrtuiuly  assuincil  for  tlic  lirst  few 
days  th.it  he  was  sulVeriiig  tVoiii  eenl.ral  ha'Uiorrliagi'  or 
Hofteiiiug.  J)Ut  th(^  steady  (htwnwaid  progii'ss  of  the  case  and 
the  discovery  of  optic  neuritis  gave  it  a  dilferent  aspect. 
The  (lifliciilt  y  iiii;4ht  be  increased  if  the  pat  iiut,  sulVeiing  iVoni 
a   recent  attaclv  ol'  enilxilieur   haiiioiihagic  paiahsis.  had    had 
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a  jirevions  attack  i)t"  houiipKgia  on  tlio  opjiosite  si(l(>  of  tho 
body. 

Disease  of  the  medulla  oblongata  and  its  neighbourhood  has 
so  far  a  resemblance  to  disease  of  the  corpus  callosum,  that  it 
is  apt  to  be  attended  by  so-called  "  cross-paralysis,"  and  by 
difficulty  in  chewing,  swallowing  and  speaking.  iJut  in  this 
case  the  cross- paralysis  is  generally  not  the  result  of  double 
hemiplegia,  but  the  consequence  of  the  association  of  hemi- 
plegia with  local  j)aralyses  due  to  direct  involvement  of  one  or 
more  of  the  cerebral  nerves.  Or  to  put  my  meaning  in  another 
form :  in  disease  beginning  in  the  corpus  callosum,  if  there  bo 
cross  or  double  paralysis,  it  is  ow  iug  to  the  co-existence  of  more 
or  less  complete  right  and  left  hemijdegia  ;  whereas  in  disease 
of  the  medulla  oblongata,  the  distinctive  symptoms  depend  on 
the  direct  involvement  of  the  nerves  of  that  part,  and  we  are  apt 
to  have  paralysis  not  only  of  the  muscles  of  artictdation, 
mastication  and  deglutition,  but  also  of  the  oculo-motor  and 
other  nerves. 

At  first  thought,  general  paralysis  of  the  insane  might  seem 
to  have  no  relation  to  disease  of  the  corpus  callosum ;  and  it 
must  be  admitted  that  the  difl'erences  are,  for  the  most  part, 
much  greater  than  the  resemblances.  Yet  I  am  bound  to 
confess  that  my  third  case  seemed  to  me,  when  I  first  saw  it, 
to  be  not  unlike  one  of  general  paralysis ;  and  it  was  only 
after  watching  the  case  for  a  day  or  two  that  1  iletermined  that 
it  was  not.  The  patient  had  incomplete  paralysis  of  all  his 
limbs;  he  passed  his  evacuations  into  the  bed  ;  he  had  (or  sai<l 
ho  had)  difficulty  in  protruding  his  tongue ;  he  spoke  slowly 
and  indistinctly ;  he  seemed  to  masticate  and  swallow  with 
difhculty  ;  his  language  was  flippant  in  quality;  his  face  was 
extremely  greasy  ;  and  he  complained  of  nothing.  Further,  he 
had  no  optic  neuritis,  and  no  sickness.  Now  this  combination 
of  symptoms  corresponds  very  fairly  to  what  we  meet  with  in 
certain  cases  of  general  paralysis,  at  certain  stages  of  their 
progress,  lint,  on  the  ttther  hand,  there  was  no  inequality  of 
pujiils ;  there  was  no  distinct  tremor  of  the  lips  in  speech  ;  and 
mor(M)ver,  his  symptoms  were  those,  if  of  any,  of  the  latest  stage 
of  general  paralysis,  a  stage  which  1  su]»pose  c  »uld  not  have 
been   reached   in   tin'   month    or  two  iluriiiLT  \\liieli   alone    the 
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patient  was  ill,  and  certainly  could  not  have  beeii  reached 
unless  he  had  suffered  iVoni  tlie  epileptiform  fits  which  gene- 
rally attend  the  disease. 

I  have  added  the  fourth  case  because,  although  it  evidently 
does  not  form  one  of  the  same  group  as  the  other  three,  it  has 
a  close  affinity  to  them,  both  in  its  morbid  anatomy  and  in  the 
symptoms  which  were  observed  during  life.  Indeed  the  symp- 
toms, excepting  that  they  were  very  much  slower  in  their 
development,  were  almost  identical  with  those  of  the  other 
cases,  and  might  well  have  justified  the  diagnosis  of  tumour 
starting  from  the  corpus  callosum. 

The  patient  was  a  young  woman,  A\hose  illness  began  with 
headache,  giddiness  and  sickness,  about  fifteen  or  sixteen  months 
before  her  death,  which  occurred  about  eight  weeks  after  her 
admission  into  the  hospital.  To  the  above  symptoms,  which 
gradually  increased  upon  her,  failure  of  sight  and  difficulty  in 
walking  (with  a  tendency  to  fall  backwards)  were  added  in  the 
course  of  time.  On  admission,  she  comjdained  of  headache, 
giddiness,  and  blindness ;  she  could  only  walk  with  assistance, 
and  had  a  manifest  tendency  to  walk  on  her  heels,  and  to  fall 
over  backwards.  She  was  not  sick.  She  had  double  optic 
neuritis.  There  was  no  definite  paralysis,  but  the  tendon  re- 
flexes in  the  legs  were  exaggerated.  Her  symptoms  rapidly 
developed  v  hile  she  remained  under  observation  ;  she  became 
confined  to  bed ;  she  passed  her  evacuations  under  her  ;  her 
left  arm  and  leg  became  manifestly  paralysed  and  somewhat 
rigid  ;  some  weakness  of  the  same  side  of  the  face  was  noticed  ; 
her  speech  became  drawling  and  indistinct ;  extreme  drowsi- 
ness came  on,  and  with  it  a  tendency  to  allow  her  food  to  remain 
indefinitely  in  the  mouth.     She  died  comatose. 

The  ])atient  coniplained  a  good  deal  of  headache,  also  occa- 
sionally had  lialluciiiatidiis,  lint  otherwise  was  sensible;  she  was 
only  sick  once  or  twice  whih'  she  was  in  tlie  liospilal,  and  she 
never  had  a  fit.     'I'he  ocuhi-uiotor  nerves  remained  nonnnl. 

'I'iie  |>ost-inorteni  e.xainiiialion  revealed  the  |irt>sen('e  of  a 
v<'ry  large  tuiuonr,  springing  from  the  s\iil'fiee  nl  the  right 
corpus  striatum  and  o|itie  thalamus,  and  the  mighhouring 
parts  (»!'  the  lloor  of  the  right  lateral  ventriele.  distending  this 
ventricle  and  (liv|ilaiing  the  lurnix  and  septum  Iik  idnin  (whii-ii 
VOL.    VII.  V 
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were  jiaitly  im-orpoiatt'd  in  it)  to  tho  left,  ainl  iuvolvinir  i<Is<> 
the  central  and  anterior  part  of  tho  corpus  callosiun  \vlii(-li  lay 
over  it. 

Tho  corjiiis  caliosuni  Wiis  innch  aflVctctl  in  this  caso,  Imt  1 
<'anniit  attribute  any  of  tho  jiatii-nt's  symptoms  to  this  cause. 
Tho  tumour  of  tho  vontriolo,  partly  hy  tho  ]tr<ssMre  which  it 
exerted  on  tho  ovorlyinpr  riirht  lioniisphero,  j)artly  prohahly 
hv  its  encroachment  to  a  slight  extent  on  the  suhjacent  cor]ius 
striatum,  furuishos  ample  explanation  of  the  clinical  pheno- 
mena of  the  case. 

I  am  sorry  to  have  to  state,  that  the  exact  nature  of  the 
tumours  in  these  cases  was  not  (oxceptinjj:  in  one  instance) 
determined.  I  was  present,  however,  at  all  the  post-mortem 
examinations,  and  I  believe  that  they  were  sarcomata. 

Ca.se  I. — Tumour  of  Corpus  CaUosuin  extending  mainhj  into  left 
Centrum  Ovale. — Iii</ht  Eemiplcijia. — Lohs  of  memory  and 
in  tellifjeii  ce. — Droicsin  ess. — Coma. — Dea  fit . 

C.  a.,  a  bricklayir.  aged  1(1,  admitted  Nov.  13th,  1880.  • 
Has  enjoyed  good  health  up  to  ten  weeks  ago,  when  he 
began  to  suffer  from  severe  frontal  headache,  and  was  com- 
pelled in  consequence  to  give  up  work.  He  had  no  vomiting 
or  other  symptoms.  He  continued  in  this  state  up  to  three  or 
four  weeks  before  admission,  when  his  right  hand  became  weak, 
his  memory  began  to  fail,  and  his  mind  to  be  confused.  It  is 
said  too  that  his  sight  became  defective.  His  headache  at  tho 
same  time  diminished.  In  the  course  of  a  week  or  so,  tho 
weakness  of  the  right  hand  and  arm  had  increased,  the  leg  had 
become  implicated,  and  his  loss  of  intelligence  had  become 
more  pronounced  About  a  fortnight  since,  he  took  to  his  bed, 
and  at  that  time  he  fancied  he  was  not  in  his  own  house.  Ho 
has  gradually  been  losing  the  power  of  walking  and  even  of 
standing  without  assistance.  He  has  boon  very  drowsy  in  the 
tlaytime,  but  wakeful  at  night.  He  has  felt  nausea,  but  not 
been  sick;  and  his  appetite  has  been  fair.  He  luis  retained 
power  over  his  rectum  and  bladder. 

He  is  a  fairly  woU-nonrishcd  man  ;   but  his  friends  say  that  he 
has  lost  flesh.     Cannot  stand  ;  but  when  supported  in  walking 
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drags  his  right  leg.  He  does  nut  answer  questions  readily ; 
will  not  do  what  he  is  told  to  do ;  and  does  not  seem  to  under- 
stand all  that  is  said  to  him ;  slow  in  thought  and  movement. 
Complains  of  pain  in  left  frontal  region.  Face  apparently  a 
little  smoother  on  right  than  on  left  side ;  but  he  opens  and 
closes  his  eyes  equally  well ;  and  the  mouth  is  not  drawn  to 
left.  Tongue  protruded  straight.  No  squinting ;  no  double 
vision ;  says  that  he  sees  well ;  pupils  equal ;  hearing  good. 
Right  arm  and  leg  considerably  weaker  than  left ;  no  impair- 
ment of  sensation.  Patellar-tendon  reflex  increased  in  right 
leg.  No  affection  of  thoracic  or  abdominal  organs.  Tongue 
a  little  coated.  Urine  free  from  albumen.  No  loss  of  control 
over  emunctories. 

On  the  18th  he  was  very  drowsy,  lying  with  eyes  half- 
closed,  and  refusing  or  unable  to  speak.  The  day  before  he  was 
tested  in  reference  to  his  knowledge  of  the  names  of  things. 
Pie  named  objects  fairly  readily ;  and  the  only  mistake  he 
made  was  to  call  an  inkstand  a  penholder.  It  was  noticed 
that  the  left  eye  closed  less  quickly  than  the  right.  About 
tliis  time  he  began  to  pass  his  evacuations  into  the  bed. 

lie  remained  in  much  the  same  condition.  And  on  the 
28th  it  was  noted  that  he  was  still  drowsy,  and  could  only 
be  got  to  speak  by  repeating  questions  loudly  two  or  three 
times  ;  that  he  ate  very  slowly  ;  and  that  he  allowed  food  to 
remain  in  his  moutli  for  five  minutes  or  more  wirliout  at- 
tempting to  swallow  it. 

On  December  3rd  it  was  observed  tliat  tlie  weakness  of  the 
right  arm  and  leg  had  increased  :  and  tliat  the  left  eyelid  did 
not  close  so  perfectly  as  tlie  riglit.  Ilr  remained  in  the  same 
drowsy  state. 

lie  gradually  became  weaker  and  more  drowsy  ;  and  passed 
into  a  ('(jnditiun  of  complete  com;!,  in  whieli  he  died  «in  tlu' 
evening  of  Decendjer  8lli.  Ills  leiii|ieiat iiic  had  heeii  ni>rmai 
dining  the  greater  part  of  iiis  stay  in  the  hiis|iital.  I'.iit  it 
rose  to  J()()*(!  on  the  evening  ol'  liie  7th,  and  on  (he  day  ol  his 
deulh  Naried  hclwccn  H)l'2and  1(»1S.  An  honr  hel'ore  deaih 
it  was  I ().■]•(). 

Pdst-inor/rlll  i.riliiinii(t/(iii.  All  organs  were  iVee  iVoiii  dist'USe 
e.\ce|il   the    hiain.        The    mem  luanes  were    heallhv   ;   and   there 

V  2 


^21     (ASKS   (»F    'JTMitUl!    dl'    TTIK    CORPUS   CALLOSUM. 

\vas  no  excess  of  fluid  on  the  surface,  or  in  the  vt-ntrick'S. 
The  vessels  at  tlie  base  also  were  healthy.  A  soit,  spongy, 
vascular,  reddish-brown  tumour  was  found  occupying  the 
corpus  callosum  in  the  greater  part  of  its  extent,  both  from 
before  backwards,  and  from  side  to  side.  Ii  was  largest 
anteriorly,  where  it  occupied  the  anterior  genu ;  and  it  ex- 
tended thence  on  either  side  into  the  centrum  ovale,  chiefly 
however  on  the  left  side.  On  the  right  side  it  ceased  opposite 
the  extremity  of  the  caudate  nucleus  :  but  on  the  left  it 
extended  to  the  expansion  of  the  internal  capsule.  Neither 
the  convolutions,  nor  the  optic  thalami,  nor  the  corpora 
striata  were  involved.  But  the  tumour  adhered  slightly  to  the 
upper  surfaces  of  the  anterior  extremity  of  the  left  caudate 
nucleus. 

Case  II. — Tumour  of  anterior  half  of  Corpus  CaUosum  and  each 
hemisphere,  and  on  the  left  side  involving  the  frontal  convo- 
lutions.— Bight  Hemiplegia. — Aphasia. — Optic  Neuritis. — 
Rhythmical  Tremors. — Stupidity. — Death,  with  high  tem- 
perature. 

Joseph  McK.,  a  sailor  aged  41,  was  admitted  under  my 
care  on  the  lilth  of  April,  1882. 

Four  weeks  ago,  while  at  sea,  his  speech  became  aflected, 
and  his  manner  dull.  About  the  same  time,  or  a  little  later, 
the  right  arm  and  leg  got  weak.  He  had  no  fit.  The  symp- 
toms have  increased  upon  him ;  and  for  t\\  o  or  three  weeks  he 
has  kept  his  bed.  He  has  not  been  emotional ;  and  has 
retained  power  over  his  evacuations. 

There  is  complete  right  hemiplegia.  He  cannot  movi> 
either  arm  or  leg;  the  mouth  is  drawn  to  the  left;  and  the 
tongue  is  protruded  towards  the  right.  The  leg  is  somewhat 
rigid,  but  the  arm  is  limp.  The  tendon  and  superficial  reflexes 
are  normal  on  both  sides  ;  and  there  does  not  ajtpear  to  be  any 
impairment  of  sensation.  IS'o  aflection  of  ocular  muscles  ;  pupils 
contracted  and  equal;  sight  apparently  good.  No  dillicnlty 
in  deglutition.  He  can  say  a  Jew  words,  and  seems  to  under- 
stand fully  what  is  said  to  him  ;  but  is  evidently  aphasic  to  an 
extreme  degree.  Df)es  not  rejteat  words  t<)  dictation.  Hearing 
irujn  it'ect.  espeeiallv  on  riglit  side. 
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Tongue  clean ;  no  sickness ;  bowels  open.  Heart  healthy. 
Urine  free  from  albumen,  sp.  gr.  1025.     Temperature  normal. 

At  this  time  it  was  believed  that  the  patient  was  suffering 
from  an  ordinary  attack  of  hemiplegia  due  to  haemorrhage  ;  but 
on  the  24th  his  eyes  were  examined  with  the  ophthalmoscope. 
It  was  then  seen  that  the  right  optic  disc  was  hazy  and 
woolly,  that  some  of  the  vessels  had  white  lines  along  them, 
and  that  the  veins  were  slightly  dilated ;  but  that  the  left  eye 
was  healthy. 

21tli. — He  is  in  mucli  the  same  condition,  excepting  that  his 
loss  of  speech  has  become  more  marked.  He  now  only  says 
"  no "  in  answer  to  every  question.  But,  though  there  is 
doubtless  some  impairment  of  intelligence,  he  seems  to  under- 
stand all  that  is  said  to  him,  and  tries  to  reply  and  do  what  he  is 
told.  He  evidently  recognises  all  objects  that  are  shown 
him,  and  even  their  names  when  repeated  to  him.  He  answers 
"  no,"  but  at  the  same  time  shakes  his  head  in  negation,  or 
nods  affirmatively,  as  the  case  may  be.  He  can  copy  letters 
imperfectly  with  his  left  hand,  but  cannot  write.  He  does  not 
recognise  printed  words  or  letters  ;  at  any  rate  he  recognises  them 
very  imperfectly.  He  has  some  headache  on  the  left  side. 
The  paralysis  remains  as  before  ;  but  it  is  thought  that  there 
is  also  some  impairment  of  sensation  on  the  paralysed  side. 

A  further  examination  with  the  ophthalmoscope  was  made 
by  Mr.  Nettleship.  He  confirms  the  description  already 
given  of  the  right  disc  ;  but  he  observes  that  the  left  disc 
is  not  absolutely  clear;  that  at  least  three  of  the  vessels 
bend  abruptly  just  outside  its  margin  ;  tliat  there  is  slight 
neuritis. 

From  this  time  the  change  in  the  patient  from  day  to  day 
was  slight ;  but  on  tlie  whole  he  slowly  got  worse.  He  sulVerod 
more  or  less  from  headaclie,  always  referred  to  the  loft 
Hi<i<'.  Tlic  iiaral)'sis  of  his  limits  remaincil  (•(iiii|tlete  ;  but  the 
anil  alter  two  or  tlircii  weeks  grew  rigid  ;  and  the  tendon  and 
plantar  rellexes  in  ihv  right  leg  b«'eaiiie  exaggerated.  No 
S(|iiiiit  a|)|M'aie(|,  liiit  the  h'll  |iii|iil  litcamc  at  tirst  smaller  and 
snl)se«juently  larger  than  the  right.  Adillieiiltv  in  protruding 
his  tongue  came,  on,  and  saliva  at  times  diildiled  tVoni  his 
Juoiith,    lull     he    couhl    masticate    and    s\valli>\v.       The    sii'dit 
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hemian.Tsthesia  t'ontiiuuMl.  He  lost  the  j»o\\rr  of  speech 
absolutely,  and  gradually  beciime  dull  and  stupid  ;  juul,  tliouirh 
liiokiiiij  at  and  watebing  intently  any  one  who  addressed  him, 
api>ar<'ntly  made  no  eft'ort  to  resp(»nd.  Ooe;\sionally  he 
seemed  fretful  ;  but  on  the  whole  he  was  utterly  apathetic. 
The  pain  in  his  head  was  relieved  once  or  twice  by  the  ajtpli- 
eation  of  a  few  leeches  to  the  temples. 

On  the  20th  of  ]\[ay  the  following  note  was  taken : — The 
])atient  lies  in  an  apathetic  condition,  taking  vi-ry  little  notice 
of  anything,  and  seeming  not  to  understand  when  spoken  to. 
His  chief  employment  is  gnawing  a  flannel  roller  or  his  hand- 
kerchief. The  paralysis  remains  complete;  and  the  arm,  but 
not  the  leg,  is  rigid.  He  seems  unable  to  put  out  his  tongu<', 
and  is  wholly  speechless.  But  he  can  swallow,  and  has  a  good 
appetite.  The  pupils  are  equally  dilated,  but  from  the  effects 
of  atropine.  He  apparently  has  pain  on  the  right  side  of  the 
head.  His  evacuations  are  passed  unconsciously.  For  the  lirst 
time  his  temperature  rose  to-day  to  1U0"8. 

From  this  day  he  gradually  sank.  He  got  more  and  more 
dull  and  stupid.  Khythmical  tremors  came  on  in  his  arms, 
but  only  when  they  were  moved  Vfduntarily  or  l»y  force.  The 
pui>ils  became  unequal,  the  right  being  the  smaller.  I'rotusi^ 
pers])irations  broke  out,  and  the  temperature  rose.  On  tht^ 
2(Uh  it  reached  102;  on  the  27th,  103;  on  the  28th,  105-4  ; 
and  just  before  his  deatli  (wiiicli  occurred  a  little  after  8  I'.M. 
on  the  2!)th),  107-4. 

Post-mortem  examination. — Dura  mater  normal.  There  was 
no  excess  of  fluid  either  in  the  subarachnoid  tissue  or  in  the 
ventricles,  and  no  trace  of  meningiti.s.  The  surface  of  the  left 
cerebral  hemisphere  was  perhaps  a  litth^  more  j)rominent  tlian 
that  of  its  fellow.  On  n\akiug  careful  transverse  and  longitu- 
dinal sections  of  tlie  brain,  a  large  infiltrating  ill-defined  growth 
was  found,  inv(dving  the  anteri(»r  half  of  the  corpus  eallosum  ; 
and  extending  thence,  on  tlie  ]{•['{  side  into  the  substance  of  the 
iM'inisphere,  so  as  to  (tccu|>y  nearly  the  wjude  of  the  anterior 
half  of  its  white  matter,  together  witli  the  grey  matter  of  the 
secoiiil  and  third  iVoiital  coii\ (dul ions  and  the  ascending 
frontal  ;  and  on  the  right  side  so  as  to  implicate  a  consiilerable 
])ortion    of    the    right    centrum    ovale    in    the    corr<'sp<)nding 
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situation,  Ijut  not  rcaeliing  the  ,2:rey  matter.  The  turaonr  was 
aljove  the  level  of  the  corpora  striata  and  optic  thalami,  and 
did  not  affect  them,  or  the  internal  capsules.  The  new  growth 
Avas  greyish  in  tint,  and  looked  soft.  But  it  was  really  tough, 
and  cut  crisply.  The  portion  occupying  the  left  hemisphere 
was  spongy  ;  that  on  the  right  side  was  more  homogeneous  in 
texture,  but  presented  a  series  of  concentric  markings. 
All  the  other  organs  were  healthy. 

Case  III. — Tumour  of  anterior  three-fourths  of  Corpus  Cal- 
losum,  extending  into  the  ivhite  matter  of  the  hemispheres. 
— Imperfect  paralysis,  mainly  of  the  left  side  ;  difficidty  of 
speech;  great  drousiness  and  stupidity. — Death. 

J.  H.  P.,  an  accountant,  51  years  of  age,  was  admitted  under 
my  care  on  the  21st  of  July,  1884. 

He  had  been  a  strong  and  healthy  man  until  ten  weeks 
previously,  wlien  he  was  attacked  with  quinsy.  He  was  ill 
with  this  conijdaint  for  a  fortnight  or  more,  and  remained 
feeble  for  a  few  weeks  longer.  But  he  finally  got. quite  well ; 
and  is  said  to  have  remained  well  until  ten  days  before  ad- 
mission. At  that  time  it  was  supposed  that  he  was  overcome 
by  the  heat  of  the  weather ;  at  any  rate  he  became  weak,  and 
his  weakness  has  increased  from  that  time.  He  was  sent  to 
the  hospital  with  the  statement,  that  he  was  suffering  from 
diphtheritic  paralysis. 

A  well-nourished  man.  He  was  very  drowsy,  but  \\\n-n 
fully  awake  appeared  to  be  quite  sensible,  and,  though  speaking 
slowly,  made  pertinent,  indeed  somewhat  llippant,  answers  to 
([Ucstions.  ]iut  his  articulation  was  indistinct.  Ho  did  not 
fully  i)\u'n  his  mouth  or  ])ut  out  his  tongue  when  told  to  (K>  so, 
and  said  that  he  coiiM  imt.  The  right  side  of  the  face  was 
tliought  to  be  a  little  less  mobile  than  the  left.  T'hcro  was 
loss  of  power  in  botli  u|)per  extrt-mities ;  and  the  h'Ct  was 
(lex(;d  anil  somen  hat  rigid.  The  legs  also  wi-n-  weak.  Thi' 
right  lie  seemed  iiiialilr  to  nin\t',  tlw  li  It  lu-  moved  slighth. 
The  tendon  rellexes  were  present  and  normal;  as  also  were  the 
eiitaneoiis  rellexes.  There  was  no  loss  of  sensation  an\  where. 
There   was    iiu    nyslagmiis  ;     iio   si|iiint.       The    pupils    were   mI" 
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normal  size,  equal  and  acted  to  liglit.      His   luiiic  was   passed 
into  the  bed. 

No  affection  of  heart  or  lungs.  Pulse  80.  Abduniinal 
organs  all  healthy. 

I  saw  him  the  next  day,  and  his  condition  accorded  in 
the  main  with  the  above  description.  But  his  drowsiness  had 
increased  ;  and  it  was  very  ditlicult  to  wake  iiim  or  to  keep 
him  awake.  He  seemed  to  have  a  little  difiiculty  in  swallow- 
ing, and  in  getting  the  food  out  of  his  mouth.  This,  however, 
might  have  been  due  to  his  sleepiness.  He  answered  fjuestions 
only  when  fully  roused,  and  then  sensibly,  though  slowly  and 
somewhat  indistinctly.  There  did  not  appear  to  be  any  actual 
aphasia.  He  said  that  he  had  little  or  no  pain.  The  eyes 
were  quite  normal  as  to  pupils  and  movement ;  and  ophthal- 
moscopic examination  revealed  nothing  amiss.  The  evacuations 
were  j)assed  unconsciously  ;  and  the  urine,  which  had  a 
specific  gravity  of  10.*-i2,  was  acid,  and  free  from  albumen  and 
sugar. 

He  continued  in  much  the  same  state  for  the  next  two  or 
three  days.  On  the  2Gth  I  made  the  following  note : — 
"  Patient  still  passes  everything  into  the  bed.  He  is  nuu'h 
less  drowsy  than  when  I  last  saw  him.  Hears,  but  does  not 
seem  to  understand  what  is  said  to  him.  When  s})oken  to 
loudly,  makes  some  attempt  to  do  what  he  is  told  or  to  answer, 
but  his  speech  is  mumbling  and  unintelligible.  He  keeps  his 
eyes  intently  fixed  on  my  face,  and  follows  me  with  tiiem 
when  I  move.  He  has  a  little  difiiculty  in  chewing  and 
swallowing,  and  occasionally  chokes.  There  is  no  paralysis  of 
ocular  nmscles,  or  atVection  of  the  pu})ils.  The  left  side  of  the 
face  is  perhaps  a  little  weaker  than  the  right.  Moves  right 
arm  more  than  left,  but  both  are  weak  and  somewhat  rigid. 
Legs  as  before.     Sensation  perfect.     Pace  very  greasy." 

Henceforth  his  symi)toms  underwent  scarcely  any  change. 
He  became  perluips  more  drowsy  and  difiicult  to  wake,  and 
difticult  to  feed  on  account  of  his  drowsiness.  There  wjis  no 
obvious  increase  of  ])aralysis ;  but  certainly  no  improvement 
in  this  respect;  and  his  evacuations  were  still  discharged  into 
the  lied.  He  occasionally  tried  to  speak;  but  the  sotinds  he 
uttered  were  uniiit'liigible.      On  the  28th  his  jtulse  was  112, 
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but  his  breathing  normal.  On  the  29th  his  urine,  whic-h  was 
still  free  from  sugar  and  albumen,  was  strongly  alkaline,  and 
its  specific  gravity  1035.  On  the  evening  of  the  30th  he  had 
an  attack  of  dyspnoea,  attended  with  rattling  in  the  throat ; 
and  the  respirations  rose  to  54  in  the  minute.  The  dyspnoea 
subsided  in  the  course  of  a  few  hours.  During  the  whole  of 
the  31st  he  was  unconscious.  It  was  noticed  that  both  arms, 
but  chiefly  the  left,  were  rigid.  At  six  in  the  evening  he 
began  to  breathe  stertorously,  and  he  died  three  hours  later. 

It  is  noticeable  that  the  patient  never  complained  of,  or 
seemed  to  suffer  from,  headache ;  that  there  was  never  any 
sickness ;  and  that  he  had  never  had  anything  of  the  nature  of 
a  fit.  His  temperature,  during  the  first  three  days,  varied 
between  98'4  and  9 9 "8.  During  the  next  seven  days,  it  rose 
every  evening  to  between  100  and  100*6.  Shortly  before 
death  it  attained  102-2. 

Autopsy. — On  removing  the  dura  mater  the  convolutions 
were  found  universally  flattened,  the  surface  of  the  brain 
dry,  and  the  jna  mater  and  veins  everywhere  remarkably  con- 
gested. But  there  was  no  appearance  of  inflammatory  effusion 
and  there  were  no  adhesions.  No  fluid  was  fourd  at  the  base 
of  the  skull ;  and  none  escaped  from  the  lateral  ventricles  as 
the  brain  was  removed.  The  arteries  were  all  healthy.  On 
separating  the  hemispheres,  the  corpus  calk)sum  was  seen  to 
be  much  arched  from  before  backwards  ;  and  the  surlace  of  its 
anterior  two-thirds,  as  far  outwards  on  either  side  as  it  could 
be  traced,  was  yellowish  and  irregularly  modulated.  On 
further  examination,  it  was  found  that  the  anterior  three- 
fourths  of  the  corpus  callosum,  and  the  corresponding  portion 
of  the  fornix  (including  the  anterior  genu  of  the  former,  and 
the  anterior  pillars  of  the  latter)  were  the  seat  of  a  growth, 
which  had  caused  the  affected  part  of  the  corpus  callosum  to 
b(j  at  least  as  thick  again  as  natural,  and  the  fornix  to  raeusuro 
in  some  places  about  half  an  inch  in  thickness.  Tlio  genoral 
form  of  these  bodies  was,  however,  retjiined.  The  diseased 
foniix  was  grey,  translucent,  soft  and  vuscuhir.  and  had  ilio 
a|t|)('uraii(M!  of  being  the  seat  of  growing  sarconm.  The  eor|iiis 
eaUosuni  |>r('seiite(l  putehes  of  the  same  kind  of'  material,  bnt 
was    mainly    thr     seal    ol'    a    t«Mighi>h    o|ia(|Uf     I'ulV coliaiied 
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roticuluni  with  (■(•arse  irroi^ular  inoshes, occupiod  in  part  l»y  thn 
growth  above  described,  in  part  by  a  gcdatinous  kind  of  material, 
or  a  serous  fluid.  The  diseased  textures  extemled  from  the 
corjuis  oaUosum  on  either  side  into  the  anterior  half  of  the 
centrum  ovale  majus,  which  was  involved  in  almost  its  whole 
extent  above  the  level  of  the  corpus  striatum.  The  disease 
was  somewhat  more  extensive  and  more  advanced  on  the 
riirht  than  on  the  left  side ;  and  tlie  aftected  tissues  had  ex- 
actly  the  same  characters  as  those  presented  by  the  central 
part  of  the  corpus  callosum.  Tiiere  was  no  very  definite  limit 
between  the  tumours  and  the  brain-tissue  around ;  which 
latter  was  soft  and  much  congested.  j\Iicroscopic  examination 
showed  that  the  tumour  was  a  sarcoma,  undergoing  in  places 
degenerative  changes.  The  grey  matter  of  the  convolutions 
was  everywhere  healthy  ;  the  ganglia  at  the  base  were  also 
altogether  healthy ;  and  the  lateral  ventricles  contained  only 
a  minute  quantity  of  fluid.  There  was  no  disease  elsewhere 
in  the  brain  ;  or  in  the  body. 

Case  IV. — Tumour  springing  from  floor  of  rigid  cerehnd  wntricli'. 
and  involving  the  septum  lueidum,  fornix,  and  corpus  cal- 
losum.— Headache,  optic  neuritis,  blindness,  left  hemiplegia, 
drowsiness,  coma,  death. 

Florence  jM.,  an  unmarried  wonum  '17)  years  of  age,  was 
admitted  into  St.  Thomas's  under  my  care  on  the  loth  of 
June,  1883. 

8he  is  said  to  have  been  a  delicate  woman,  but  to  have 
sutt'ered  from  no  serious  illness  until  fourteen  months  ago, 
when  she  had  a  sharp  attack  of  small-pox.  She  dates  her 
present  illness  from  that  time.  The  first  symptoms  were  pain 
at  tiie  toj)  of  the  head  and  across  tlu^  eyes,  giddiness,  sickness, 
mainly  in  the  morning,  ;iud  weakness  in  the  legs.  Those 
symptoms  gradually  became  more  s«,'vere ;  and  latterly  her 
evesiglit  has  been  failing.  I'^orsome  time  past,  when  standing, 
she  has  had  a  tendency  to  i'all  backwards.  ShiOias  been  quite 
sensible  all  along,  and  has  hail  no  fits.  No  history  or  sign  of 
syphilis. 

She    is  a   llorid.  healthy-looking  woman,  pcrfeetl\  sensible. 
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and  ready  of  speecli.  She  complains  of  vertex  headache,  of 
blindness,  and  of  difficulty  in  walking.  The  headache  varies, 
but  is  never  severe.  The  eyes  are  very  prominent,  but  other- 
wise look  natural.  Their  movements  are  consensual,  and 
normal,  excepting  that  the  cornea?  are  never  turned  completely 
into  the  outer  or  inner  canthi.  The  pupils  are  equal,  but  act 
neither  to  light  nor  to  accommodation.  Sight  is  almost  gone  ; 
the  patient  can  only  distinguish  light  from  darkness.  There 
is  double  optic  neuritis ;  the  discs  are  much  swollen,  but 
little  congested,  the  vessels  are  tortuous  and  slightly  obscured 
at  the  discs.  There  is  no  paralysis  of  either  side  of  face  or 
tongue,  and  mastication  and  deglutition  are  unaffected.  Sensa- 
tion is  perfect  in  head  and  face.  Hearing  and  taste  are  normal. 
Says  she  has  lost  smell,  but  she  recognises  ammonia  and 
acetic  acid.  There  is  no  paralysis,  rigidity,  tremor  or  wasting 
of  arms  or  legs.  But  the  legs  present  exaggeration  of 
plantar  and  tendon-reflexes,  with  clonus  at  ankles  and  knees. 
There  is  no  apparent  impairment  of  sensation.  But  she  says 
she  feels  as  if  walking  on  wool.  She  can  stand  and  walk, 
though  witli  difficulty.  The  gait  is  a  little  peculiar.  There 
is  no  ataxia,  but  she  walks  very  much  on  her  heels,  and  has  a 
constant  tendency  to  fall  backwards  with  an  inclination  to  the 
right.  There  is  no  affection  of  bladder  or  rectum,  and  the 
catamenia  are  regular.  Xo  bed-sores.  Thoracic  and  abdomi- 
nal organs  apparently  all  healthy.     Urine  free  from  albumen. 

The  patient  rapidly  got  worse  after  admission.  In  three  or 
four  davs  it  was  found  that  she  could  not  stand  without  beinjr 
supported  on  both  sides.  On  the  18th  it  was  noticed  that  she 
was  excited ;  and  on  that  day  and  fur  several  days  subse- 
(jucntly  she  had  optical  hallucinations,  addressed  imaginary 
ptTsoiis,  and  said  she  saw  soldiers  all  dressed  in  blue.  Tins 
(•t)iiilili(ju  disappeared  after  a  few  days,  and  a})parently  tlid 
ni)t  recur.  'I'hen  and  thenceforth  she  was  emotional,  sometimes 
low-spirited,  but  more  frequently  jovial.  On  the  '2',\vd  and 
2I1I1,  she  passed  lier  evacuations  unconsciously,  and  for  the 
most  part  they  es<*a|)e(l  uithoiit  routrol  during  the  remainder 
of  her  lil'e. 

IOarl\  in  . I  Illy  sh(!  began  to  sulVer  iVoni  drowsiness.  About 
the    Slh    it    was   obser\ed  that    the    liioUth    w.is    drawn    sli;;litlv 
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to  the  riii;lit  when  she  hiiighed  or  spoke  ;  that  the  right  eye 
closed  a  little  more  tlian  the  otlicr  when  she  smiled  ;  and 
that  her  speech  was  slow  and  drawling. 

On  the  15th,  it  was  remarked  that  the  right  arm  seemed  to 
be  w  eaker  than  it  had  been  :  and  that  the  left  was  occasionally 
rigid. 

Snbseqnent  observation  confirmed  the  fact  of  slight  left 
facial  palsy  ;  and  that  of  comparative  weakness  with  rigidity 
of  the  left  arm  and  leg,  the  rigidity  being  occasional.  Once 
or  twice  the  tongue  was  protruded  towards  the  left. 

Her  lieadache  continued,  and  on  two  t»r  three  occasions  she 
was  sick.  Fmm  the  time  of  its  commencement,  her  drowsiness, 
with  occasional  intermissions,  continued,  and  increased  upon 
ht  r.  And  for  the  last  week  or  two  of  her  life  it  was  so  con- 
stant and  so  profound  that  there  was  the  greatest  difticulty 
in  rousing  her  even  for  a  moment ;  and  it  became  a  long  and 
weary  work  to  give  her  nourishment,  inasmuch  as  she  went  to 
sleej)  with  the  food  in  her  mouth,  and  if  left,  would  allow  the 
food  to  remain  there  for  half  an  hour  or  more  at  a  time,  ^he 
generally  lay  with  the  tongue  lolling  out  of  her  mouth. 

Finally  her  drowsiness  passed  into  coma,  and  in  this  con- 
dition she  died  early  in  the  morning  of  the  5th  of  August. 

She  never  had  a  fit.  Her  temperature  throughout  her  ill- 
ness was  generally  normal.  Occasionally,  however,  it  rose  to 
100.  and  shortly  before  death  reached  l()0-8. 

Aufojjsif. — A  well-nourislicd  young  woman,  with  very  crooked 
legs,  the  consequence  of  rickets. 

On  opening  the  head,  the  convolutions  were  found  to  be 
flattened,  the  suri'ace  generally  dry,  and  the  pia-matcr  uni- 
fonnly  congested.  On  removing  the  brain,  therr'  was  no 
accumulation  of  fluid  at  the  base,  and  no  visible  sign  of 
inflammation  ;  but  it  was  noticed  that  the  space  between  the 
crura  cerebri  was  widened,  and  that  the  optic  tracts  were 
stretched.  The  infun<libulum,  however,  was  not  prominent, 
and  no  fluid  oozed  from  this  part.  On  slicing  away  the  upper 
]»art  of  the  hemispheres,  the  corpus  callosum  was  found  to  bo 
unusually  arched  from  before  backwards,  and  also  from  side  to 
sifle,  as  though  raised  by  some  subjacent  accumulation,  situated 
mainly  towards    its  anterior    part.     The   dissection  was    now 
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conducted  with  care,  and  tlie  following  are  the  results  whit'li 
were  arrived  at : — A  very  soft,  pinkish,  vascular  growth,  much 
lobulated  on  the  surface,  measuring  about  4^  inches  from 
before  backwards,  Sh  from  side  to  side,  and  from  1  to  2^ 
in  thickness,  sprung  mushroom-like  from  the  surface  of  the 
right  corpus  striatum  and  anterior  part  of  the  right  optic 
thalamus,  and  from  the  floor  of  the  anterior  cornu  and  of  the 
ventricle  external  to  the  ganglia.  The  subjacent  brain- 
substance  was  scarcely,  if  at  all,  encroached  on  by  it.  The 
growth  occupied  the  whole  of  the  distended  right  ventricle, 
excepting  its  descending  and  posterior  cornua;  and,  pushing 
the  septum  lucidum  over  to  the  left  side,  stretching  it,  and 
incorporating  it  to  a  large  extent,  formed  a  lobulated  protru- 
sion into  the  left  ventricle.  The  fornix  also  was  largely 
displaced  to  the  left  and  stretched  over  the  tumour ;  and  the 
greater  part  of  it,  like  the  septum,  was  incorporated  in  it  and 
lost.  The  corpus  callosum,  in  its  central  area,  was  stretched 
over  the  tumour,  adherent  to  it,  and  partly  destroyed  by  it. 
Although  the  tumour  had  obviously  originated  in  the  right 
ventricle,  about  a  fourth  of  the  bulk  was  to  the  left  of  the 
mesial  line.  The  third  ventricle  was  a  little  displaced,  but 
normal  in  all  other  respects.  There  was  very  little  fluid  in 
the  cavities.  The  brain,  with  the  exceptions  above  noted,  was 
quite  healthy.  The  tumour,  judging  from  hasty  examination, 
was  a  sarcoma. 

Abdominal  and  thoracic  viscera  all  healthy. 


MUSCULAPt  ATPOPIIV,  AFTER  ^lEASLES.  IX   VmW.V. 
i\IJ:MBKl{S  OF  A  fa:\[ily. 


IJY    J.    A.    OnMIKOL),    M.I>. 

'J'uE  two  cbildrcii  whos;o  cases  form  the  principal  part  of  tliis 
paper  were  under  observation,  as  ont-patients  at  the  National 
Hospital  for  the  Paralysed  and  Epileptic,  from  February  to 
September  1883.  In  Angnst  1884,  I  heartl  from  their  mother 
that  tliey  were  still  in  the  same  ctmdition.  They  had  been,  at 
an  earlier  stage,  nndiT  the  care  of  Dr.  Parlow,  who  liad  noted 
the  paralysis  as  peenliar,  and  who  has  kindly  seen  th.em  for 
me  again. 

CAbE  I. — Annie  W.,  .I't.  17,  was  brought  I'V  her  mother  to 
me  on  January  oO,  1SS3.  ]ler  legs  were  cri})pled,  though  she 
was  able  to  walk ;  both  hands  were  partially  paralysed.  The 
history  given  was  this :  she  had  measles  between  6  and  7  years 
of  .age  ;  about  a  month  after  she  recovered  from  them,  one  foot 
(the  right  ?)  began  to  "  turn,"  tlie  toes,  according  to  the  mother, 
pointing  downwards  and  inwards.  Tenotomy  was  performed 
at  the  Orthopa'dic  Hosjjital.  After  this  the  other  foot  began  to 
turn  in  the  same  way.  About  seven  years  ago  (/.e.  three  or  four 
years  after  the  original  attack  of  measles)  tenotomy  was  again 
j)erformed  at  University  College.  This  affection  of  the  legs 
(lid  not  come  on  suddenly,  but  took  about  a  month  to  develoj). 

]Mtire  recently  the  hands  have  Ix'eome  weak.  This  began 
five  years  ago.  The  mother  lirst  noticed  tliat  th(^  girl  u.sed  her 
hands  awkwardly  and  stuck  her  knu(dvles  out.  Tlie  hands 
have  got  gradually  worse,  especially  the  thumbs,  during  the 
last  two  months. 

She  is  subject  to  headac-]ie  ;  also  to  shortness  of  breath  and 
wlH'Czing  at  the  chest.  ]ler  menses  are  regular  and  natural, 
but  preceded  by  much  pain  across  tlie  back  and  lower  abdo- 
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men.     With  these  exceptions  her  general  healtli  is  perfectly 
good. 

Her  condition  while  under  observation  was  as  follows.  Her 
legs  were  much  wasted  below  the  knees  ;  the  muscles  of  the 
thighs  were  not  so  well  nourished  as  they  should  be.  In  cold 
weather  there  was  much  disturbance  of  the  cutaneous  blood- 
supply  in  the  legs ;  sometimes  the  calves  were  blue  and  cold, 
with  bright  red  patches  on  them  like  chilblains  going  to 
break;  sometimes,  in  addition  to  the  coldness  and  congestion, 
the  whole  leg  below  the  knee  was  so  swollen  as  quite  to  hide 
the  wasting  of  the  muscles.  The  tendon-reactions  were  present 
at  both  knees.  The  induction  current  produced  no  action 
when  applied  to  the  muscles  below  the  knees,  to  the  peroneal 
nerves — to  the  vasti — to  the  muscles  at  the  back  of  the  thighs 
(the  last  doubtful).  The  constant  current  also  produced  no 
action  when  applied  t(j  the  peroneal  nerves,  or  (so  far  as  could 
be  made  out)  to  the  muscles  below  the  knees. 

As  to  the  condition  of  the  hands  and  arms,  for  which  she 
principally  sought  advice — there  was  well-marked  wasting  of 
the  l;alls  of  both  thumbs  and  of  the  intrinsic  muscles  of  the 
hands  generally ;  and  wasting,  though  less  apparent,  of  the 
muscles  on  the  forearms,  both  extensor  and  flexor  aspect.  The 
fingers  were  in  a  position  of  semi-flexion  at  their  two  distal 
joints  ;  tlieir  metacarpo-phalangeal  joints  being  almost  straight. 
All  voluntary  movements  at  the  elbow-  and  shoulder-joints 
were  perfectly  retained  ;  but  extension  of  the  wrist  and  fingers 
was  possible,  on  the  right  side,  only  to  a  very  slight  degree  ; 
on  the  left  side,  not  at  all.  Flexion  of  the  wrists  and  fingers 
was  possible,  but  to  a  slight  degree  only,  on  both  sides.  The 
left  hand  was  said  to  be  the  worst. 

Electrical  examination,  on  two  or  three  occasions,  (it  should 
be  mentioned  that  she  could  not  bear  very  strong  currents) 
gave  the  following  results  : 

(a)  The  iudnction  current  [)ro(hu'(-'il  no  action  in  tlu'mnselcs 
of  the  thumb-ball  or  intrinsic  muscles  of  the  hands,  nor  in 
the  mnsrirs  of  tlio  forearms;  on  the  other  li.ind,  t  lie  nius(des 
of  the  ii|i|iei'  arms,  and  llie  dellnids,  ilioiiiliuids,  Ae.,  acted 
nornuilly. 

(/:i)     Iveaetiuii   Id  eolislanl   euileiil. 
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\n  muscles  of  tlmmb-lialls  present  but  diminished'  [on  ]j. 
side  AOZ  =  ]\SZ:  nii  K.  side  ASZ  =  T\SZ] :  later,  no  reaction 
could  be  obtained. 

In  extensor  muscles  of  forearms  :  on  L.  side,  absent ;  on 
R.  side  diminished,  without  qualitative  change :  later,  no 
reaction  on  either  side. 

In  flexors  :  on  L.  side  absent;  on  R.  side,  diminished  with- 
out qualitative  change.  But  the  flexor  longus  pollicis  and 
pronator  radii  teres  seemed  to  act  normally. 

In  ulnar  nerve  at  elbow,  and  median  nerve  at  wrist,  no 
reaction. 

To  summarize  ;  the  aftected  muscles  showed  absence  of  farado 
contractility,  and  absence  or  diminution  of  galvano-contrac- 
tility,  with  qualitative  change  in  one  instance  only. 

From  Jan.  30th  to  I\[ay  she  took  codliver-oil  and  syrup  of 
phosphate  of  iron ;  from  ]\ray  to  September,  hypophosphite  of 
soda.  Meanwhile  she  had  the  constant  current  to  the  upper 
limbs.  Complaint  was  made  in  July  of  incontinence  of  urine, 
not  at  night,  but  while  she  was  walking  about.  This  had  been 
noticed  once  before  ;  but  it  did  not  appear  to  trouble  her 
much.  In  the  condition  of  her  limbs  there  was  no  change  ; 
and  her  attendances  became  so  irregular  that  she  had  to  be 
discharged. 

Case  II. — Alfred  W.,  xt  9,  brother  of  last  patient,  was  first 
brought  on  Feb.  20, 1884,  the  history  being  that  four  years  ago, 
after  measles,  weakness  of  both  legs  set  in.  This  came  on 
gradually,  in  about  three  months'  time.  But  during  the  la.st 
few  weeks,  his  mother  had  thought  that  the  hands  were 
getting  weak. 

The  m\iscles  of  the  lower  limbs  were  much  wasted  below  the 
knees,  above  they  were  apparently  healthy  ;  the  |t;it<'llar  t<'n<l«in 
reactions  were  exaggerated  on  botli  sides.  'J'Ik'  right  thumb- 
))all  was  flattened  as  compared  with  the  hit  ;  the  induction 
current  acted  on  neither  thumb-ltal].  Tic  apjuarcMl  slightly 
feverish,  and  after  this  visit  was  laid  \\\>  at  home  with  bron- 
chitis, 80  that  I  did  not  see  him  again  till  A})ril.     He  had  then 

'  I.r.  rfqiiirod  n  ronBidernbly  stronger  onrrcnl  than  the  corrfepomliDg  muscles 
in  my  own  jicrson.  The  estiuiBtion  wns  iun<lo  with  n  pnlvanonicter,  to  nvoid 
fallurir-R  duo  to  inndion  ol  rcllH  imil  varintionj*  of  I'litiiiKcnis  nfiHlancp, 
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got  tliinuer,  and  liis  mother  thought  that  his  hands  were 
worse. 

The  following  notes  were  taken  between  April  and  Sep- 
tember. 

There  is  wasting  of  both  lower  limbs,  worst  on  the  right 
side  ;  but  only  below  the  knees.  There  is  no  vaso-motor  distur- 
bance, as  in  his  sister's  case.  He  wears  orthopaedic  boots ;  when 
he  walks  without  them,  the  right  foot  turns  in.  He  can  flex 
and  extend  the  knee-joints  freely ;  the  patellar  tendon-reactions 
are  lively  on  both  sides.  As  to  the  upper  limbs,  there  is  now- 
evident  wasting  of  the  muscles  of  both  thumb-balls,  but  still 
most  marked  on  the  right  side.  He  cannot  move  the  right 
tliumb  so  freely  as  the  left.  The  fingers  tend  to  assume  a 
position  of  flexion  at  their  two  distal  joints,  and  extension  at 
their  metacarpo-phalangeal  joints.  This  is  particularly  notice- 
able while  he  is  using  the  hands.  It  is  exactly  the  pose^ 
which  the  mother  noticed  in  an  early  stage  of  his  sister's 
disease.  He  can,  however,  flex  and  extend  the  fingers  at  will. 
The  forearms  and  upper  arms  are  unaffected ;  the  tendon 
reactions  at  wrists  and  elbows  are  lively- 
Systematic  electrical  examination  was  impossible,  on  account 
of  the  child's  nervousness,  but  the  following  facts  were  made 
out. 

(a)  A  fairly  strong  induction  current  (which  acted  readily 
on  my  own  thumb-muscles)  had  no  action  on  his  thumb- 
muscles,  nor  on  the  first  dorsal  interossei  (the  latter  doubtful), 
but  acted  on  the  muscles  of  the  forearms,  both  extensor  and 
flexor  aspect.  It  did  not  act  on  the  muscles  below  the  knees, 
either  anterior  or  exterior  group,  nor  yet  on  the  vasti,  though 
these  latter  did  not  appear  wasted. 

(/3)  A  mtjdcrate  constant  current  acted  on  the  muscles  of  the 
right^  forearm,  extensor  aspect,  KSZ  >  ASZ  ;  but  hud  no  action 
on  the  thumb  balls. 

The  constant  current  did  not  act  on  the  muscles  ctf  tlu'  logs, 
but  acted  on  some  at  least  of  the  thigh  mnsch's. 

The  electriral  conditious  ihtii,  so  tar  as  thfv  coiihl  be  made 

'  Diir  l()  piirfHis  of  tlif  iiiUTortMi-i. 

'•'  'I'lii'  Itl't  I'orriiriii,  mill  tlin  oMut  iiiuhcIi'H  of  llic  rij;lit,  win-  iml  ixainiiiii], 
liiil  iiiiiy  |)t'rliii|iM,  ri'iiiii  tlicir  iKirinul  ii|i|i('iiiaii<'i'  uiul  I'lirailic  i°<'>u'tii>iis,  l>o 
|ii'<-HiiiiH'(l  imniml  tilho. 

\o|,.   VII.  / 
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out,  wore  the  sanio  as  in  his  sistor's  case ;  viz.  absence  or  nindi 
(liminution  of  contractility,  in  the  afiVctcil  muscles,  to  loth 
currents. 

He  was  treated  willi  faradisation  to  his  hands  and  forearms, 
and  with  tlie  same  medicines  as  his  sister.  He  did  not 
inijirdve  ;  indeed  the  peculiar  pose  of  his  hands  became,  if 
anyrliinn;,  more  marked. 

In  neither  of  these  cases  was  any  complaint  made  of  sensory 
disturbance.  There  were  no  fibrillary  twitchini;s,  and  no 
rigidity.  The  afflicted  muscles  were,  as  I  have  said,  wasted  or 
wasting;  and  I  did  not  notice  enlargement  of  any  other 
muscles ;  though  I  admit  that  I  did  not  specially  look  for  it. 
Being  told  by  the  mother  that  the  father  had  been  paralysed 
in  one  leg  from  infancy,  I  visited  him  at  his  cottage,  and  made 
the  following  notes. 

Case  III. — AVilliam  AV.,  set.  5fi,  cab-cleaner,  healthy  in 
appearance,  though  grizzled  and  looking  older  than  his  years. 
Ever  since  he  can  remember,  his  right  leg  has  been  in  its 
present  condition.  He  was  told  by  an  elder  sister'  that  he  had 
mea.sles  very  badly  when  12  months  old,  and  that  the  riglit 
foot  began  to  turn  when  he  was  about  three  years  old.  His 
family  seem  to  have  connected  the  aiU'ection  of  the  leg  with 
the  measles. 

There  is  a  decided  difference  in  girth  between  the  two  lower 
limbs,  especially  below  the  knee,  as  follows : 

Largest  girth  nf  left  ctilf,      12-.')  inrlios   ..   of  rifrlit,     O-.l  inches, 
V     tlu-;h,  16  „         . .   ,,       „        15 

In  length,  no  difference  between  the  two.  Patellar  tendon 
reactions  well  marked  on  both  sides,  but  the  left  greater  than 
the  riglit.  TIk^  mus(de8  below  the  right  knee  are  extremely 
feeble  ;  the  foot  hangs  quite  limj)  at  the  ankle,  he  cannot  jioint 
the  toes  at  all ;  he  says  he  always  walks  on  the  heel ;  and  ho 
can  only  evert  the  foot  slightly. 

He  cannot  extend  tluM-ight  knoo-joint  with  llic  same  facility 
as  the  left. 

'  T\\'\n  was  liild  him  Ik  forr  tlic  liirlli  nf  his  two  cliildrcii,  now  jwimlysed.  I 
iiKiitinn  tliis  to  shnw.  Hint  the  sequence  of  events  in  his  ense  wns  not  nrnde  to 
tiuit  tlicirs. 
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The  left  leg  is  perfectly  natural,  the  amis  and  hands  are 
natural,  and  he  is  positive  that  he  never  had  anything  the 
matter  with  them.  I  had  no  opportunity  of  making  an 
electrical  examination. 

Evidently  his  condition  may  have  been  due  to  an  old  attack 
of  infantile  paralysis,  but  I  do  not  feel  certain  that  it  was  so. 
The  history,  such  as  it  was,  pointed  to  a  gradual  onset ;  and  the 
bones  had  grown  to  the  same  length  as  those  of  the  other 
limb.  In  former  years  a  doctor  has  taken  much  interest  in  his 
condition,  had  him  photographed,  &c. 

Of  five  other  children  (besides  my  two  patients),  one  was 
smothered  in  bed,  four  are  alive  and  healthy.  Two  of  these 
are  grown  up.  All  had  measles  at  one  time  or  another.  The 
mother  was  one  of  a  remarkably  large  family  of  children,  and 
she  knows  of  no  nervous  complaint  among  them.  The  father 
(Case  III.)  was  one  of  four,  all  healthy  ;  of  these  a  sister 
committed  suicide  at  15,  but  he  is  confident  she  was  provoked 
to  it,  and  was  not  insane.  His  father,  mother,  and  paternal 
grandfather,  were  all  healthy. 

The  points  that  deserve  notice  are 

(1.)  The  connection  with  measles. 

(2.)  The  youth  of  the  patients. 

(3.)  The  fact  that  brother,  sister,  and  father  were  paralysed. 

(4.)  The  possible  nature  of  the  disease. 

The  measles  were  not  apparently  severe  in  the  children's 
case.  No  doctor  was  called  in ;  but  from  the  description  the 
mother  gave  me  of  the  coryza  and  the  rash,  and  from  the  liict 
tluit  measles  was  known  to  be  in  the  neighbourhond,  I  have 
little  doubt  that  tiiis  disease  was,  as  she  said,  measles.  The 
two  eliijilicii  who  became  paralysed  did  not  have  them  at  the 
same  time  ;  one  of  the  others  had  them  at  the  same  time  as 
All'red,  lait  did  nut  become  paralysed  ;  neither  did  any  of  the 
neighbouis'  children,  so  far  as  was  ]<no\\n  t(»  the  motlu'r. 
Thenj  was  therefore  nothing  in  tlie  nature  of  the  epidemie 
specially  tending  to  cause  paralysis.  On  the  other  hand, 
considering  the  uncommon  iiatui-e  of  the  paralvsis,  it  .seems 
unlikely  that  Ihe  i-uiiiii clidii  with  measles  should  have  iteen  in 
the  case  of  lioth  clii  h  I  iin  niid  in  that  of  their  tatlitrV)  a 
niei'e    chance  se(|Utiifc.       Tiu'  exciting  cause  was  innhahlv    the 

z    J 
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measles;  the  predisposing:  eaiiso,  a  family  pntclivity  to  this 
form  of  paralysis. 

This  brings  lis  to  the  other  points,  which  it  uill  he  con- 
venient to  consider  together.  What  was  the  nature  of  this 
paralysis  ?  The  three  clinical  types  which  suggest  themselves 
are:  (I)  acute  anterior  poliomyelitis  or  ordinary  infantile 
paralysis ;  (2)  chronic  ^  anterior  poliomyelitis  or  paralysie 
spinale  anterieure  subaigue  (Duchenne) ;  (3)  progressive 
muscular  atrophy.^  We  may  dismiss  the  first  of  these,  with 
which  the  onset  and  course  of  the  disease  entirely  disagree. 
As  to  the  second,  chronic  anterior  poliomyelitis,  the  youth  of 
the  two  patients  might  have  been  held,  till  recently,  to  justify 
us  in  dismissing  this  also.  But  cases  recently  published  ^  by 
Professor  Erb  and  Dr.  Hughes  Bennett  show  that  chronic 
anterior  poliomyelitis  does  occur  in  children,  however  rarely. 
Indeed,  between  Dr.  Bennett's  first  case  and  my  own  there  are 
some  close  similarities.  Dr.  Bennett's  patient  suffered  from 
whooping-cough  and  measles;  a  month  afterwards,  slight 
weakness  and  unsteadiness  of  tlie  gait  was  noticed;  still  later, 
awkwardness  of  the  hands  ;  there  was  cyanosis  of  the  legs,  and 
diminished  response  both  to  faradism  and  galvanism.  There 
remains,  however,  this  difference,  that  in  my  patients  there  has 
been  no  attempt  at  recovery,  though  the  disease  is  now  of  five 
and  ten  years'  standing ;  whereas  both  Erb  and  Bennett 
emphasise  the  fact  that  their  patients  recovered,  as  being 
confirmatory  of  the  diagnosis. 

Moreover  if  it  is  rare  for  chronic  anterior  poliomyelitis  to 
occur  in  children,  it  is,  so  far  as  I  am  aware,  unknown  that  it 
should  run  in  families.  This  is  not  the  casi^  witli  ])rogressive 
muscular  atn^pliy  ;  which,  as  is  well  known,  frequently  attacks 
many  members  of  a  family.  These  also  are  just  the  instances 
in  which  the  disease  begins  in  early  life.  For  recent  informa- 
tion on  the  subject  of'"  hereditary  "  muscular  atropliy,  I  may 
refer  the  reader  to  an  article  by  Zimmerlin,  recently  abstracte<l 
by  Dr.  Beevor.*     As  regards  the  progressive  muscular  atroi)hy 

'   Better  prrlirt]>H  riillcd  Huljiiouto,  to  avoid  confusion  with  (!?). 
'  Tlii.s  InHt  proliiihly  poniiuihcnda  sevcnil  forniH. 

*  '  liKAiN,'  NoH.  Ul  &  '2:5,"  On  I'lironic  Atropine  Spinal  Taralysis  in  Children." 

*  Zimmerlin,  '  Zeilsolirift  fjir  Klin.  Med..' Hand  I..  Heft  I.  'IJuain,' No. 'J"'. 
J..  2S5. 
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of  youth,  Erb  recognises  this  as  a  distinct  type  and  assigns  to 
it  the  following  characteristics.^  It  begins  insidiously  in 
childhood  or  youth,  usually  in  the  shoulder  or  arm  muscles, 
sometimes  in  the  legs  or  back.  The  pectorals  trapezii  latissimi 
rhomboids  and  long  muscles  of  the  back  are  at  a  certain  stage 
almost  always  involved ;  biceps,  brachialis,  and  supinator 
longus  very  frequently ;  and  the  triceps  later.  Among  other 
muscles,  the  deltoids  and  small  muscles  of  the  hands  are  always 
sjyared,  and  the  muscles  of  the  forearms  for  a  long  time.  In 
the  lower  extremity,  the  glutasi,  quadriceps,  peroneals  and 
tibialis  anticus  are  usually  attacked.  The  districts  of  the 
bulbar  and  cerebral  nerves  are  not  invaded.^  While  some . 
muscles  are  soft  and  flabby,  others  may  remain  firm.  There 
are  no  fibrillary  twitchings.  The  irritability  of  the  muscle  to 
mechanical  stimuli  disappears.  The  patellar  tendon  reflexes 
are  preserved.  Distinct  reaction  of  degeneration  has  never 
been  demonstrated  to  exist.^  The  course  of  the  disease  is  very 
chronic.  This  form  of  disease,  Erb  suggests,  when  it  attacks 
several  members  of  one  family,  constitutes  the  '•  hereditary  " 
or  "  family  "  form  of  progressive  muscular  atrophy  :  and  w  hen 
it  is  complicated  with  formation  of  fat  in  lieu  of  the  atro})liied 
muscle,  constitutes  pseudo-hypertrophic  muscular  paralysis, 
which  is  also,  as  is  well  known,  a  "  family "  disease.  He 
thinks  that  the  disease  begins  in  the  muscles  themselves,  not 
in  the  coid  or  nerves.* 

Now  as  regards  the  present  cases,  the  age  of  the  patients, 
the  family  jjredisposition,  the  absence  of  distinct  reactiim  i»f 
degeneration,^  the  preservation  of  the  tendon  reactions — all 
suggest   that    they    should    be   classed   as    instances   of  this 

'  'J'lii!  orif^iiitil  arliclt!  will  Ijd  luiiinl  in  '  Di  utKih.  An-liiv  fur  Klin.  ]M<il.,' 
I'.iiiiil  :U,  H.  4()7.  I  quote  from  an  abstract  by  Striiiiipi'U,  •  Neurol  g.  Ccntiiil- 
blatt,'  IHHl,  p.  200. 

-  Ducliouuo  Ktatca  that  progrossivo  muscular  atrophy  in  children  begins  in 
IJK^  face.  10.  Itemak  (*  Neurolog.  Centralblatt,'  188i,  p.  o37)  giveii  ti  ease  of 
l'h'l)'n  jiivtiiili'  tyjie,  with  complele  facial  iliplegia. 

•'  'lliiTo  is  II  Mimplo  (liiiiiiiiitinn  of  coiitrai'tilil y  lo  both  cnrrent.s  (•  Neurolog. 
('.  iitralbhitt,'  I8S'{,  p.  45:!). 

*  IJeci'iit  jiathological  ob  ir\  atinii.s  liy  1  iiinlou/y  ami  Dijcriiie  ei>iil!iMi  tbi.s. 
See  '  I-ancei;  .lull.  '20,  IHHI. 

^  Qiialitalive  ciiiingn  wan  fonuil  once  only  llie  i-'iilMiiio-i-ontnii  tility  was 
cjiniinislieii  or  ai)isent ;  Kee  iibovo. 
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juvenile  form  of  progressive  muscular  atrophy.  But  the  order 
of  invasion,  at  least  as  regards  the  upper  limbs  (first  muscles 
of  hands,  then  of  forearms),  certainly  does  not  agree  ^vith  this 
view. 

I  am  compelled  therefore  to  leave  the  exact  nature  of  the 
disease  undecided  ;  perhaps  tlie  further  course  of  the  cases  may 
decide  it ;  but  as  it  seems  unlikely  that  I  shall  have  further 
opportunities  of  investigating  them,  I  venture  to  record  them 
as  they  at  present  stand. 


LE8I0NS   OF   THE    NERA'OUS   kSYSTEM   ETIOLOGI- 
CALLY  IIELATED  TO  CUTANEOUS  DISEASE. 

BY    H.    RADCLIFFE    CROCKER,    M.D.,    M.R.C.P., 

Physician  to  the  Skin  Department    of  University  College  Hospital  ;  Physician 
to  the  East  London  Hospital  for  Children. 

The  following  observations  are  founded  chiefly  upon  the 
following  works  : — '  Die  Neuropathischen  Dermatonosen,'  by 
Dr.  Ernst  Schwimmer,  of  Buda-Pest ;  '  Eecherches  Cliniques 
et  Anatomo-pathologiquessurles  Affections  Cutanees  d'Origine 
Nerveuse,'  by  Dr.  H.  C.  Leloir,  one  of  the  Paris  Theses ;  *  des 
Lesions  Trophiques  consecutives  aux  Maladies  du  Systeme 
Nerveux,'  by  Dr.  X.  Arnozan,  another  Thesis ;  '  Nature  de 
rinfluence  de  I'lnnervation  sur  la  Nutrition  des  Tissus,'  by 
Dr.  E.  Lahousse,' — a  prize  essay  of  the  Royal  Academy  of 
Medicine  of  Belgium  ;  '  Injuries  of  Nerves,'  by  Weir  Mitchell  ; 
*  Maladie  du  Systeme  Nerveux,'  by  Charcot ;  '  Diseases  of  tlie 
Spinal  Cord,'  by  Erb,  in  Ziemssen,  *  Trophoneurosen,'  by 
Samuel,  in  Eulenburg's  '  Encyclopa3dia,'  &c. 

Schwimmer  and  Leloir  occupy  themselves  chiefly  \\\{\\  the 
view  of  proving  that  certain  diseases  of  the  skin  are  dependent 
more  or  less  directly  upon  the  nervous  system.  Leloir's  is 
an  essay  setting  forth  observations,  mainly  original,  on  the 
changes  in  the  cutaneous  nerves  in  certain  diseases  of  the 
skin,  whicli  we  shall  consider  presently,  together  with  a  review 
of  the  clinical  facts  which  support  the  nervous  origin  of  theso 
diseases.  Schwimmer's  is  a  more  comprohensivo  treatise,  and 
is  the  most  n^cont ;  and  whih;  in  liis  zeal  he  has  includi>d  some 
skin  aHiictions  whos(!  nervous  origin  will  sciircely  be  aci'eptcd 
by  most  anlhorilics,  his  carfl'iil  and  clahorati'  W(»rk  most  ul>ly 
sets  forth  all  the  lads,  casrs  and  arguments  that  can  W\ 
addu('(i(l  ill  laMMir  of  this  vii^w,  ami  he  has  lnonghf  toufthor 
in    an    acccssililc    foriii    a    large    iiniiilicr   of   \aliial>lc   casts  ijiat 
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were  scattered  over  the  immense  range  of  medical  literature, 
and  Las  also  contributed  many  important  cases  from  his  own 
practice.  Future  workers  in  this  iiohl  will  therefore  find  their 
hibour  much  simi»litied. 

Schwimmer  and  Leloir  have  considered  the  subject  from  the 
skin  side  ;  I  propose  to  take  it  up  from  the  nervons  system  end, 
chiefly,  but  not  exclusively,  limitinj*-  myself  to  cases  where 
definite  lesions  of  the  nervous  system  have  been  anatomically 
established. 

While  there  are  a  larj^o   number  of  cases    upon  recor<l  in 
which    lesions    of  the    cerebrum    Imve    been   associated    with 
cutaneous  eruptions,  it  is  rare  to  be  able  to  exclude  the  jiossible 
influence  of  the  cord  or  other  parts  of  the  nervous  system ; 
moreover  there  are  not  a  few  instances  in  which  the  brain  luvs 
evidently  played  an  important  part  in  the  production  of  the 
eruption,  and  yet  no  anatomical  change  is  likely  to  be  present. 
Such  are  cases  of  disease  of  the  skin  due  to  mental  emotion, 
as    in   alteration  in  the  distribution  of  pigment,  e.g.  sudden 
blanching  of  the  hair  from  fear,  anxiety,  or  grief;  though  these 
are  well  known    and    authenticated,   a  case  occurring  nnder 
medical  supervision  is  of  interest.     Eulenbnrg^  and  Landois 
had  a  patient  in  the  hosi)ital,  in  whom  greyness  of  the  hair 
and  beard  ap}»eared  in  the  night  from  exct^ssive  terror,  while 
suffering  from  delirium  tremens.  Many  instances  of  pigmenta- 
tion changes,  the  result  of  mental  emotion  in  other  parts  of  the 
body,  are  on  record.     The  frequency  of  vitiligo  in  th(>  insane, 
and   among   epileptics,  might  be  cited  as  evidence  that   the 
Itrain    exercises   an   important    influence   upon  pigmentation, 
both    as    to   increase   and   decrease,    doubtless    through    the 
sympathetic  centre ;  but  this  influence  is  too  vague  for   our 
present   purpose.     ]\rore  to  the    point,  but  still   of  nncertain 
inter])retation,  is    Bourneville  and  Poirier's-   case    of   jiartial 
discohn'ation  of  the  skin,  in  association  with  a  tumour  (»f  the 
fronto-parietal  lobe  of  the  left  side.     Eruptions  arc  frequent 
in  general  paralytics,  especially  pemjihigoid  bulhe.     Dejorine 
records  one  where,  twelve;  days  before  death,  pemphigus  broke 
out  <pu  tli<' extremities, and,  post-iuorlcin,  the  nerves  underueatii 

'  '  Aiehiv  fiir  ratli.-Aimt.'  IM.  x.\.\v.  |>.  .M.*. 

*  'rro^ii's  SKilioiil,'  I87'J.     QuoUil  liy  lAloir,  i>.  'M>. 
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the  bull  re  were  found  degenerated;  there  was  also  sclerosis 
of  tJie  lateral  columns,  as  well  as  diffuse  peri-encephalitis. 
It  is  impossible  here  to  lay  all  the  blame  on  the  encephalitis, 
on  the  one  hand,  nor  on  the  peripheral  nerves,  as  Leloir  appears 
inclined  to  do,  and  all  analogy  resists  the  assumption  that  the 
lateral  columns  were  responsible.  Indeed,  if  the  observer 
were  not  so  careful  and  skilful  as  Dejerine,  one  would  suspect 
that  some  degeneration  of  the  posterior  columns  had  been 
overlooked.  This  case  is  cited  as  an.  example  of  how  compli- 
cated the  problem  is  as  regards  the  cerebrum.  Moreover,  that 
these  eruptions  are  generally  due  to  the  cord  rather  than  the 
brain,  is  suggested  by  the  fact  that  the  bullae,  so  Dr.  Savage 
tells  me,  are  always  on  the  lower  extremities  in  general 
paralytics,  while  the  frequency  of  posterior  sclerosis  in  them 
IS  well  known.  A  somewhat  more  definite  connection  existed 
in  a  general  paralytic  I  saw  at  Bethlehem,  with  Dr.  Savage, 
in  whom  melancholia  alternated  with  excitement.  In  the 
melancholic  state  his  skin  was  cold,  chimmy,  and  intensely 
livid,  but  became  normal  during  exaltation.  Even  with 
regard  to  vitiligo  the  cerebrum  shares  only  an  influence  with 
other  parts ;  thus,  Bulkley,^  confirmed  by  Debove  and 
Barthelcmy,  speaks  of  the  frequency  of  vitiligo  in  ataxics; 
and  Leloir  gives  cases  of  peripheral  nerve-changes  in  vitiligo 
patches  when  the  presumption  was  against  cord  disease,  though 
a  negative  was  not  anatomically  proved.^  But  the  loss  of  brain 
inlluence  may  affect  the  distribution  of  an  eruption.  Thvs 
Janin  de  Saint-Just^  records  a  case  of  a  hemiplegic  in  whom 
scarlatina  supervened;  for  two  days  the  eruption  was  limited 
to  the  healthy  side,  and  when  it  did  attack  the  paralysed  side, 
was  |)al('  ami  fugacious. 

( 'h(.'vali(n',''  on  the  other  hand,  saw  a  case  of  small-pox,  in 
wliich  the  eruption  was  conlluciil  and  lui'morrhagii-  on  the 
iiicDiiiplctcly   paralysed  side,  and  discrete  and   normal  on  (ho 

'   '  Arcliivcs  of  Dcniiatnlo^'y,'  IHTS. 

-'   licloir,  li)i'.  eit.  ji.  ii;t,  &o. 

■'  QuotiMl  liy  Siiiii',  Diet,  Eiicycldi).,  loiuu  vii.  Sirirs  111.  p.  ;!07  —  iutuli< 
"  Si'lll'lill  inc." 

'  '  I)(.'Vcli)l>lii:liu  111  (Ir«  KlUpl.  (.'llllili.  ••Ill'/  lis  Ntlllt>lm(llU'«.'  'J'licsf  ill'  I'liris, 
I S7S. 


346  LESIONS   OF   THE   XEliVOUS   SYSTEM 

Lealthy  side.  Boiiilly  and  31atliitu's*  observatiuii  is  ai)i»io- 
priate  in  this  connection.  Intercurrent  snuill-pox  occurred  in  a 
patient  after  section  of  the  sciatic  nerve  and  the  non-innervated 
limb  remained  free  from  eruption.  These  ai)j)areutly  con- 
flicting facts  are  not  so  inexplicable  as  they  would  seem  to  bo 
at  first  sight.  In  the  third  case  there  was  total  absence  of  all 
innervation,  and  no  eruption.  In  the  first,  we  may  fairly  sup- 
pose that  there  was  slight  vaso-motor  influence,  but  no  cere- 
bral, and  slight  eruption ;  while  in  the  second,  the  vaso-motor 
system  was  probably  nndamaged,  but  cerebral  influence  cut 
off,  and  the  eruption  was  therefore  violent.  If  this  explanation  bo 
considered  feasible,  the  eruption  \\ould  be  in  inverse  proportion 
to  the  brain  influence.  i\Iay  not  some  such  hypothesis  as  this 
afford  an  explanation  for  the  varying  severity  of  the  eruption 
in  the  exanthemata  ?  In  confluent  small-pox,  for  instance,  the 
cerebral  depression  may  be  so  great  that  the  vaso-motor  system 
is  quite  uncontrolled ;  whilst  in  the  most  malignant  form  this 
system  is  also  paralysed,  and  death  occurs,  with  no  eruption 
except  those  from  hiemorrhages  into  the  cutis. 

Cases  of  herpes  zoster  on  the  paralysed  limbs  of  hemiplegics 
are  on  record,  such  as  that  of  Duncan,^  in  whose  patient  zoster 
appeared  on  the  thigh,  and  almost  at  the  same  time  hemiplegia 
of  the  same  side.  Payne^  gives  the  case  of  a  child  who  had 
zoster  of  the  superficial  branches  of  the  anterior  crural  three  days 
after  the  occurrence  of  a  hemiplegia  of  the  same  side.  Cliarcot,"' 
who  (piotes  these  cases,  warns  us  not  to  draw  deductions  too 
hcistily  from  this  coincidence,  by  relating  the  case  of  a  soldier 
with  ulcerative  endocarditis,  who  had  a  sudden  paralysis  of 
one  leg  and  at  the  same  time  zoster  of  the  ])eroneal  nerve- 
branches  of  the  same  leg.  Post-mortem,  there  was  an  «  iii1k)1us 
in  the  posterior  cerebral  arttuy  with  its  corresjutuding  area  of 
softening,  and  also  a  clot  in  one  of  thi*  sjtinal  l»rauciies  of 
the  lateral  sacral  artery,  which  jm'ssfd  \\[nn\  one  of  tho 
]>osterior  si)inal  roots  of  the  cauda  equina  as  the  vessel 
went  through  a  foramen.     Oppolzer,  llesselink  and  Chvostek, 

'  '  Arcliivos  (Jeiic'ralffl  ilc  Mc'tleciuc,'  1880. 

»  'Journal  of  Cutan.  Miiliciiu','  Oct.  18(Jl>,  [i.  (j'J. 

*  'IJrili.sli  Jleil.  .louriml,'  Aug.  1871. 

*  Cliarcol,  li«r.  cit.  \>.  82. 
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and  others,  also  give  examj)les  of  zoster  with  cerebral 
lesions. 

A  review  of  all  the  above  facts  suggests  that  the  relation  of 
the  cerebrum  to  cutaneous  eruptions  is  mainly  clue  to  the 
degree  of  inhibiting  effect  exercised  upon  the  vaso-motor 
centre,  but  there  are  no  facts  indicating  from  what  part  or 
parts  this  influence  starts  in  the  brain  to  the  vaso-motor 
centre. 

When  we  come  to  lesions  of  the  spinal  cord  in  relation  to 
skin  eruptions,  not  only  is  the  material  more  abundant,  but 
our  knowledge  is  somewhat  more  definite,  though  there  is  still 
much  to  clear  up.  The  difQculty  here,  as  in  the  cerebrum,  is 
to  find  uncomplicated  cases.  The  nearest  approach  to  this  are 
three  cases,  in  which,  with  bullous  eruptions,  the  columns  of  Goll 
were  especially  implicated.  Of  these  I  will  give  abstracts. 
The  first  two  were  under  JSchwimmer's  observation  ;  the  third 
under  Dr.  Meyer  of  Strassburg,  a  full  abstract  of  which  will  be 
published  in  the  next  number  of  *  Brain,' 

The  first  one  is  described  as  Case  13,  p.  1-48,  of  Schwim- 
mer's  work,  and  was  that  of  a  woman,  set.  32,  who  five  months 
before  admission  had  dyspepsia,  followed  by  pemphigus, 
which  only  lasted  a  short  time.  In  her  present  attack  the 
whole  body,  face  and  scalp  were  involved  in  the  pemphigus, 
which  was  hemorrhagic  on  the  legs  ;  diarrhceaand  albuminuria 
set  in,  and  led  to  her  death.  At  the  post-mortem  by  l>r. 
Babes  there  was  found  sclerosis  of  the  columns  of  Goll  ;  in  the 
cervical  region,  the  peripheral  part  of  the  postero-laterai 
columns  were  especially  M'asted,  and  there  was  slight  cell- 
increase  round  the  vessels  of  the  posterior  horns  or  roots,  and 
of  the  postcro-lateral  ecdumns.  In  the  upper  dorsal  region, 
the  right  anterior  horn  and  the  external  nerve-cell  group  was 
atrophied.  In  the  upper  lumbar  region,  of  wliirh  a  figure  is 
given,  the  whole  periphery  of  the  cord  was  atropliied,  tlir 
posterior  roots  stained  strongly,  and  the  colunuts  of  Hull  ach  msi  il. 
The  nerve  elements  liad  almost  entirely  disa})i)eared,  princi- 
pally from  a  wide-spread  rich-celled  vascular  network.  In  the 
postero-laterai  colunins  also  the  nrurogiia  was  sonirwlial 
incrt'ascd. 

in  llic  src(in<l  case,  No.  II  ol    hi>  uoili,  a  |ii(\  it'ii>l\   IumIiIin 
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man  had  a  severe  ebill  from  staiuliui;  in  water  for  some  time. 
Soon  after,  the  patient  eonijilained  of  pain  an«l  convnlsive 
movements  of  the  legs;  he  had  the  girdle-feelin<j:,  and  then 
tlie  bullous  eruption  broke  out  and  soon  develo|)ed  into  a 
pempliigus  foliaceus.  There  was  a  temporary  injprovement, 
then  a  })artial  paraplegia  came  on,  painful  neuralgia  of  the 
upjxr  limbs,  bedsore  on  saerum,  and  he  died  of  exhaustion  six 
months  after  admission. 

Post-mortem,  in  this  as  in  })revious  ease,  the  cord  was 
notably  softened. 

There  was  extreme  sclerosis  of  the  columns  of  GoU  in  the 
upper  ]xirt  of  the  cord  up  to  the  cervical  enlargement,  with 
neuroglia  thickening.  At  the  beginning  of  the  dorsal  region 
circumscribed,  greyish,  softened  gelatinous  places  existed  at 
the  anterior  ])eriphery,  especially  the  left,  and  the  anterior 
horn  was  atrophie<l.  At  the  beginning  of  the  lumbar  part 
there  was  w  idespread  and  extreme  sclerosis  of  the  posterior  root- 
zones,  with  thickening  and  cell-increase  of  the  vascular  net- 
work, and  atrophied  foci  of  tlie  left  anterior  horn  correspon- 
ding with  the  median  cell  group. 

]\[eyer's  case  was  that  of  a  man  of  G"),  with  })revious  good 
health.  The  disease  began  as  an  eczema,  then  it  spread 
nearly  all  over  the  body  ;  bulhe  appeared,  diarrha?a  set  in, 
and  he  died  seven  weeks  from  the  outset  of  the  skin  eruption. 
Post-mortem,  there  was  degenerative  parenchymatous  neuritis 
of  many  of  the  cutaneous  nerves,  sclerosis  of  the  columns  of 
(loll  in  the  dorsal  region,  with  points  of  sclerosis  scattered 
throngli  the  posterior  columns  in  the  upper  cervical  and  in  the 
lateral  cohimns  of  the  dorsal  and  lumbar  regions.  The 
neuroglia  was  increased,  and  tlie  walls  of  the  blood-vessels 
thickeiie(l. 

Scarcely  less  interesting,  thnugli  tlicrc  was  no  pust-niortem, 
was  Case  12  of  Schwimmer,  a  private  patient,  a  man  aged 
(il,  who  in  a  street  accident  sustained  a  severe  bruise  of  the 
left  shoulder.  After  a  fortnight's  severe  ]tain  (tf  the  whole 
extremity  it  left  a  neuralgia  of  the  npiier  Jimli,  which  eame 
on  at  irr<'gular  intervals;  tiiree  weeks  later,  a  .severe  herpes 
zoster  affected  the  whole  extensor  as]:eet  <»f  the  limb  from  the 
shoiilder  to  the  ends  of  the  fing<.'rs;   the  neuralgia  gradually 
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diminished,  and  then  bullae  appeared,  first  on  the  left  leg  and 
then  on  the  trunk,  coming  out  in  crops,  and  attended  with  a  rise 
of  temperature.  For  the  first  ten  days  the  bullfe  were  limited 
to  the  left  side  of  the  body,  then  spread  to  the  right  side,  and 
soon  became  universal,  including  the  oral  mucous  membranes. 
Abundant  crops  of  semi-opaque  bullae,  preceded  by  severe 
pain,  exhausted  the  patient  and  produced  great  denudation 
of  epidermis.  On  the  sixth  week  of  the  pemphigus  outbreak, 
paraplegia  set  in,  with  paralysis  of  bladder  and  rectum,  and 
the  patient  died  three  months  from  the  commencement  of  the 
herpes  zoster.     No  post-mortem  was  allowed. 

Interesting  as  these  cases  are,  while  showing  that  there  is  an 
association  of  posterior  sclerosis  with  some  cases  of  pemphigus, 
they  do  not  even  prove  that  the  cord  lesion  was  primary, 
though  it  was  probably  the  case.  ]Meyer  suggests  for  his 
that  the  vascular  obliteration  produced  sclerosis  of  the  cord, 
and  the  same  change  in  the  skin-vessels  predisposed  the 
skin  also  to  disease. 

In  the  fourth  case  there  can  be  little  doubt  that  there  was 
neuritis  from  the  injury,  and  that  the  inflammation  travelled 
up  to  the  cord,  and  sj^read  in  the  cord  and  led  to  the  bullous 
eruption. 

There  is  no  disease  of  the  cord  in  which  eruptions  are  so 
frequent  and  in  such  great  variety  as  in  locomotor  ataxy ;  but 
very  often  the  lesions  are  not  confined  to  the  posterior 
columns,  by  the  time  they  come  to  the  post-mortem  table,  but 
there  arc  some  such  in  whom  there  have  been  eruptions  during 
life.  I  will  first  enumerate  the  eruptions  that  have  been 
noticed  in  ataxy  : 


1    rl^        -J.  ii  f  («)  Simple 

1.   iransitory  erythema.  <;,' X-    i 

■^      ■^  \  (/>)  rsodosi 


Ic. 
lOdosum. 

2.  Urticaria,  with  intense  itching. 

;!.   Papular  or  "  Lichen(jid  "  eru[)tions,  probably  oezeniati>n- 
■1.  <  )rilinary  eczema. 
r».   Iitr[)0s  zoster. 
(I.    renn)higus. 
7.   Pustules  "like  ectliynui." 
H.   Ulcers,  sujK'rlicial  and  (ht|i. 
!(.   Sii|)crliciiil  gangri'iif. 
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10.  Perforating  ulcer  of  foot. 

11.  Fallin<:  oft'  of  the  big  too-nail. 

12.  Leueodenna. 

13.  Petechia}  and  ecchymoses. 

14.  Unilateral  sweating. 

15.  CEdema. 

The  first  nine  of  these  lesions  occur  in  the  early  stage. 
They  are  generally  associated  with  an  exacerbation  of  the 
lightning-pains,  and  are  usually  limited  to  the  course  of  the 
nerves  in  whose  course  the  pains  arc  felt. 

The  Erythema,  besides  being  transitory,  is  uncertain  in  size 
and  position,  and  may  be  anywhere  ;  it  is  especially  alluded  to 
by  Clinrcot.^  Erythema  nodosum  is  mentioned  by  Bristowe.' 
Dc'jerine,  Purdon,  Friedricli,  &c.,  describe  urticaria.  Charcot^ 
had  a  case  of  a  woman  in  whom  enormous  plateaux  of 
urticaria  were  produced  at  the  most  painful  spots  during  an 
attack  of  pains.  In  another,  the  right  buttock  was  covered 
with  herpes  zoster  in  the  course  of  the  lightning-pains.  In 
a  third,  an  old  woman,  in  whom  the  ataxy  ran  a  very  rapid 
course,  two  unusually  severe  attacks  oi  lightning-pains  were 
associated  with  very  numerous  pustules,  *'  like  ecthyma,"  which 
led  to  deep  ulcerations  in  the  course  of  the  small  sciatic  and 
left  saphena-nerve  respectively ;  and  in  the  first  attack  there 
was  also  a  deep  slotigh,  5  centimetres  across,  on  the  right  sacral 
region,  which  took  two  months  to  heal. 

The  papular  or  lichenoid  eruptions  are  especially  common, 
and  more  or  less  confluent  ui)on  the  legs  and  thighs;  but  may 
be  restricted  to  one  leg,  or  even  to  the  course  of  a  single  nerve. 
Charcot  does  not  appear  to  believe  in  an  ordinary  vesicular 
eczema  in  ataxy  ;  but  Purdon  *  found  long-standing  eczema 
of  the  lower  extremities  in  the  latter  ])Mrt  of  the  course  of 
ataxy  :  an<l  inasmuch  as  several  cases  of  eczema  following 
neuralgia,  limited  to  the  painful  area,  such  as  that  of  (.'avafy," 
are  known,  there  seems  every  a  pnon  reason  that  such  eczema 

•  C'lmrrot,  Ido  oit.  p.  76,  &c. 

'  Uriwtowf'a  'Medicine,'  .3ril  I'llition,  p.  U]'2. 
'  Ctiiircot,  loo.  cit.  p.  05. 

*  I'urilon,  'I'nidii  ]SIe<lirnlo,'  1.S78,  No.  75. 

»  Cavary,  '  Brit.  IMed.  Jour.."  July  2!.  IHHO. 
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may  occur  sometimes  and  bear  relation  to  the  spinal  lesion ; 
at  the  same  time  eczema  is  so  common,  that  the  connection 
between  the  two  must  not  be  hastily  assumed  because  they 
are  present  together.  Pemphigus,  in  cases  of  chronic  myelitis 
and  acute  meningitis,  is  very  common.  Yulpian  ^  records 
a  case  with  ataxy  and  lightning-pains,  in  whom  bulLne 
appeared  on  the  painful  upper  limbs  whenever  he  put  his 
hands  in  hot  or  cold  water,  and  even  spontaneously  on  some 
occasions ;  subsequently  an  elephantiasis-like  condition  was 
developed  in  the  hands,  and  the  finger-nails  were  much 
deformed.  Gangrene  is  rare  in  locomotor  ataxy ;  but  in 
addition  to  the  case  of  Charcot's  already  cited,  Debove^ 
records  a  case  of  a  woman,  a^t.  44,  with  ataxy  and  lightning- 
pains,  in  whom  a  slough  formed  on  the  upper  part  of  the 
sacrum  which  spread  to  the  left  buttock,  and  got  deeper ;  then 
invaded  the  right  buttock,  and  became  symmetrically  developed 
on  each  side  of  the  median  line,  with  an  area  of  8-9  by  6 
centimetres,  accompanied  by  oedema  of  the  lower,  limbs.  Post- 
mortem, there  was  atrophy  of  the  posterior  roots,  especially  at 
the  lumbar  enlargement,  and  sclerosis  of  radicular  fasciculus  ; 
and  in  the  nerves,  on  the  border  of  the  ulcer,  parenchymatous 
neuritis.  Perforating  ulcer  of  the  foot  is  now  well  known  to 
be  sometimes  due  to  locomotor  ataxy,  although  it  may  also  be 
due  to  lesions  of  the  peripheral  ends  of  the  nerves,  the  nerve- 
trunks,  or  the  spinal  ganglia  of  the  affected  side.  Hanot  and 
many  others  have  demonstrated  this.  Falling-off  of  the  big 
toe-nail  occurs  in  ataxy,  occasionally  without  any  precoding 
injury,  or  inflammation;  in  one  case ^  it  occurred  throe  times 
witliin  eighteen  months ;  regeneration  occurs  without  any 
diOiculty. 

Leucudernui,  as  already  mentioned,  lias  been  noted  in 
connection  with  ataxy  by  IJulkley,  Debovo  and  Barthelemy. 

Unilateral  sweating  has  recently  been  recorch'd  by  liay- 
naud  and  Artaud.*  It  occurred  on  the  right  side  of  the  fai-e. 
head,  neck  and  shoulder  ten  or  lilteeu   minutes  after  a  meal, 

'  Vul|iiiiii,  •  IMiiliidicH  lie  111  Motile,'  IS77,  p.  57. 

■•*  '  riof,'ri'H  Metliiiil,'  (iiKitiil  l>y  l-i'loir,  ji.  115. 

'  JollVoy  iiiul  IMlr.'H,  '  rro^'ioH  Mt  li.ul.'  ISS'J,  No.  S. 

*  '  lioviu"  lU'  iMnUciiK,'  issl. 
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^\ithno  alteration  of  tlu^  pnj)il,  but  there  was  an  increased 
ili)\v  of  saliva  on  the  aflected  side.  Q'^dema  has  already  been 
alluded  to  in  Debove's  case  ;  it  is  especially  apt  to  occur  in  the 
knee  and  ankle  joint,  as  mentioned  by  Schwimmcr,^  and  often 
disapjiears  spontaneously. 

Only  one  reference  to  the  cases  illustratinp:  each  cutaneous 
lesion  has  been  given  ;  but  the  number  could,  with  regard  to 
most  eruptions,  be  easily  multiplied. 

The  great  variety  of  eruptions,  with  apparently  the  same  kind 
of  nervous  lesion,  is  most  striking,  and  we  can  neither  predict 
the  kind  of  eruption  from  the  nature  and  position  of  the  lesion, 
nor,  with  but  few  exceptions,  can  we  predict  the  position  or 
nature  of  the  lesion  from  the  kind  of  eruption  alone.  At  the 
same  time  it  must  ever  be  borne  in  mind  that,  common  as 
some  kind  of  eruption  is  in  locomotor  ataxy,  in  the  majority  of 
cases  with  the  same  lesion  there  is  no  eruption  at  all ;  still  the 
frequency  is  too  great  for  the  association  to  be  purely  ac- 
cidental, and  we  can  only  infer  that,  besides  the  cord  lesion 
that  can  be  proved  to  exist,  there  are  some  other  conditions 
that  determine  the  occurrence  and  the  nature  of  the  eruptiim. 
Of  these  conditions  at  present  next  to  nothing  is  known.  The 
coincidence  of  the  majority  of  the  eruptions  witli  lightning- 
pains  suggested  that  if  the  position  of  the  lesion  producing 
them  can  be  ascertained,  that  for  the  eruptions  will  also  be 
there  or  thereabouts  ;  and  this,  as  Charcot  shows,  has  been  pretty 
accurately  ascertained  by  post-mortem  proof  that  where  light- 
ning-pains had  been  present,  there  was  always  sclerosis  of  the 
posterior  columns ;  while  the  other  lesions  which  might  possibly 
account  for  them  were  absent  in  diil'erent  instances,  viz. 
atrophy  of  the  posterior  roots,  posterior  spinal  meningitis, 
sclerosis  of  the  posterior  cornua,  and  irritative  lesions  of  the 
spinal  ganglia  or  peripheral  ncM'vcs.  A  most  striking  instance 
is  a  case  of  Charcot's,'^  in  wliieli  a  woman  had  sufte red  severely 
from  lightning-])ains  for  lifteen  years,  but  with  no  motor  symp- 
toms; at  the  autopsy  the  only  a})pre('iable  lesions  wen^  in  the 
posterior  coliiiniis,  where  tin-re  was  commencing  scderosis,  with 
no  alteration  of  tlie  nerve-tubes,  inibedtle(l  in  the  thickened 
neiiroLilia. 

'    I,oc.  rit.  |..  ISl.  -•   T.HV  lit    p.  7s. 
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The  posterior  root  zones,  Charcot  thinks,  consist  of  sensory 
fibres,  a  certain  number  for  the  performance  of  reflex  acts,  and 
others  which  have  a  more  or  less  direct  influence  on  the 
nutrition  of  the  skin.  These  last,  he  suggests,  are  less  easily 
irritated  than  the  sensory  fibres,  and  this  may  account  for  the 
frequent  absence  of  eruptions,  on  the  one  hand,  and  for  their 
varying  intensity  where  present,  and  so  for  the  existence  of 
erythematous,  papular,  vesicular,  bullous,  pustular  or  gan- 
grenous eruptions.  It  must,  however,  be  borne  in  mind  that  the 
last  three  eruptions  are  also  frequently  the  result  of  the  loss  of 
nerve  influence,  rendering  the  tissues  unable  to  resist  noxious 
external  influences.  While  therefore  a  rather  strong  case  is 
made  out  in  favour  of  the  postero-external  column  being 
largely  concerned  in  ataxic,  and  many  other  skin  eruptions 
due  to  cord  disease,  we  cannot  say  that  they  are  the  sole 
arbiters  in  this  matter.  The  cases  first  related  point  to  the 
columns  of  Goll  having  some  influence ;  of  the  posterior  grey 
cornua  we  can  say  nothing  ;  of  the  antero-lateral  columns  and 
anterior  grey  cornua,  tlie  evidence  is  against  them  for  the  most 
part.  The  few  cases  in  which  there  have  been  eruptions  in 
association  with- diseases  in  which  the  anterior  ])art  of  the  cord 
is  mainly  concerned,  have  been  always  open  to  the  suspicitm 
of  their  being  more  or  less  complicated.  Thus  J>almer  ^  gives 
three  cases  of  progressive  muscular  atrophy  with  slight  loss  of 
sensibility,  in  the  course  of  whicli  pcmjjhigus  supervened. 

If  (jrowors's  ^  supposition,  that  there  are  some  sensory  fibres 
in  tlie  tract  in  front  of  the  crossed  pyramidal  tract,  as  sup- 
porter! to  some  extent  l)y  animal  experiments  of  WorosehilotV 
and  Ott,  and  by  Gowers's  own  case  and  that  of  iladdcu"  (in 
the  last,  unfortunately,  the  clinical  history  is  unknown),  this 
column  may  have  to  be  considered  with  regard  to  a  possible 
influence  on  tlio  skin  ;  nevertheless  it  remains  that  the 
posterior  columns  of  the  cord  have  a  very  imj)ortant  iailuonce 
u{)on  the  nutrition  of  the  skin;  and  tlie  mort^  <»r  less  direct 
production  of  cutaneous  eruptions.  Before  concludiu"-  the 
considci'atioii  oi"  tlio  spinal-cord  iiiHurnce  on  the  skin,  iiirntiou 
must  l»c  iiiiidf  of   the  numerous  eni|>tion^   recordeil  in  assoeia- 

'  'Archiv  liir  Hoillciinae,'  187.\  |t.  317. 

'■'  '  DiiijjnosiH  nC  l>iHfU(-t'M  of  (111' Spinal  Cniil,' pp.  lit  hikI  II,  iNt  «>(l. 
Vol,.    VII.  1>     V 
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tion  Nvitli  spinal  meuinjT^itis,  ospocially  vesicular  eruptions,  such 
as  the  herpetic  and  peniphij^oid.  Erb  ^  also  enumerates,  roseola, 
petechiflB,  erythema,  urticaria  and  erysipelas.  With  the  ex- 
ception of  erysipelas,  which  was  probably  either  a  purely 
accidental  concurrence,  or  an  error  of  diagnosis  on  the  part  of 
the  recorder,  all  the  lesions  are  similar  to  those  found  in 
locomotor  ataxy,  and  they  are  doubtless  explicable  by  the 
irritation  set  up  in  the  posterior  columns,  on  the  one  hand,  or 
in  the  issuin<^  nerves,  on  the  other.  Erb  also  states  that 
herpes  and  bullrt*  are  frequent  in  slow  compression  of  the  cord.- 
As  in  the  brain,  vaso-motor  disturbances  may  be  set  up  in 
connection  with  cord  disease  without  any  visible  lesion.  'J'hus 
in  acute  ascending  paralysis,  in  wliich  lesions  have  hitherto 
been  searched  for  in  vain,^  Eisenlohr  had  a  case  with 
transitory  oedema,  redness  over  the  joints  and  profuse 
sweating-. 

The  lesion  for  acute  decubitus  cannot  be  localised  more 
definitely  than  by  saying  it  is  found  especially  in  acute 
central  myelitis ;  and  that  it  may  occur  in  ataxy  has  already 
been  shown.  Its  occurrence  in  cerebral  lesions,  lia'morrhagic, 
softening  and  traumatic,  is  well  known,  and  it  is  then  always 
on  the  paralysed  side,  and  pressure,  tliough  often  very  slight, 
seems  to  determine  its  position.*  Brown-Sequard  has  shown 
that  in  two-thirds  of  the  cases  the  cerebral  lesion  is  on  the 
right  side.  I  am  not  aware  of  any  case  being  recorded  showing 
that  the  cord  was  free  from  secondary  change  in  such  cases. 

Coming  now  to  the  cerebral  and  spinal-nerve  ganglia,  the 
ground  is  somewhat  firmer.  It  was  here  that  Barensprung 
first  demonstrated  anatomically,  what  had  long  been  urged  on 
clinical  grounds  by  Kayer,  Charcot,  Parrot  and  Danielsen,'^  the 
neurotic  origin  of  h('r})es  zoster,  and  while  it  was  the  first  to 
])()  thus  proved,  it  is  also  the  type  of  neurotic  dermatonoaes. 
]»iir«-nsprung  demonstrated  that   in   his  ciisc   there  was  iiiter- 

'  '  ratlinlogical  Soricty's  Trmisactions,'  vol.  xxxiii.,  ji.  '21. 
^  Zic■IllH^'(•n,  vol.  xiii.  art.  "Siiiiml  ^Moniiipitia." 

*  (Quoted  by  ICrlt  in  ZiiiiiH.sfii,  lor.  oit. 

♦  (^uoUmI  liy  IJiistinn,  'On  I'nmlyniH  from  IJruin  DiHonso,'  ji.  210. 

'  DiiDiolm-n,  it  inuHt  in  jn-tico  Im>  Hiiid,  iiii<l  provctl  n  ni-uritiH  of  two  int<^r- 
coHtnl  nrrvca  ill  n  cnw  of  zosti-r,  Ix-forc  l{iucnH|irnni;  Bliowcd  thut  the  nim^clia 
wore  at  finiU. 
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stitial  neuritis  of  the  spinal  ganglion,  and  of  the  trunk  of  the 
nerve  coming  from  it.  This  observation  has  been  abundantly- 
confirmed  for  the  majority  of  cases  by  many  subsequent 
observers,  and  the  presence  of  the  same  kind  of  lesion,  namelv, 
inflammation  of  the  G-asserian  ganglion/  has  been  proved  in 
cases  of  herpes  frontalis ;  but  Barensjirung's  assumption  that 
all  cases  of  zoster  were  dependent  on  lesion  of  the  nerve- 
ganglion  is  now  known  to  be  true  for  the  majority  of  cases 
only,  and  not  for  all. 

As  already  mentioned,  herpes  is  common  in  cord  disease, 
especially  central  myelitis,  ataxy,  and  meningitis,  and  in  a  few 
instances  the  ganglion  has  been  examined  and  found  to  be 
quite  normal.  Werdner^  in  one  case  found  a  lesion  of  the 
posterior  spinal  roots,  while  the  cord  and  spinal  ganglion  were 
healthy.  Strangely  enough,  the  posterior  roots  are  healthy  as 
a  rule  when  the  ganglia  are  affected,  which  is  contrary  to  what 
would  a  i^riori  be  anticipated. 

The  cases  of  zoster  with  cerebral  lesions  have  been  alluded 
to,  and  they  are  too  open  to  fallacy  to  argue  from.  There  are 
also  cases  which  give  clinical  evidence  that  the  ganglia  are 
not  always  at  fault ;  thus  cases  of  double  zoster  are  very 
unlikely  to  be  due  to  inflammation  of  both  ganglia,  and  as 
many  are  of  syphilitic  origin,  probably  a  local  meningitis 
would  account  better  for  them. 

There  would  even  seem  to  be  a  possibility  of  some  cases 
being  due  to  reflex  irritation.  JeweP  relates  a  case  of  zoster 
cruralis  as  a  consequence  of  severe  uterine  disease,  the  zoster 
and  neuralgia  disajipearing  when  the  uterine  trouble  was 
removed.  Lendul*  relates  cases  of  zoster  from  poisonin<'  by 
carbonic  oxide  gas,  which  he  ascribes  to  a  neuritis  toxica,  while 
Schwimnier  regards  them  as  reflex.  Injuries  and  neuritis  of 
the  trunk. of  the  nerve  have  fre(|uently  given  rise  to  zoster, 
and  while  it  is  very  likely  that  the  zoster  was  directlv  due  to 
this  neuritis,  the  ganglia  have  never  yet  been  proved  to  be 
normal   in  such  cases.     'V\\o    periphery   of  the    nerves   at    tho 

'   15y  ().  WyHH  tiii.l  lionirr,  .|MoI.'.I  l.y  l.rloir.  p.  \W>. 
''  QiioIimI  l)y  l.cloir,  p.  I."t4. 

^  ''rriiiiM.  Aiiirr.  Nfiir()li>Ki<'ul  Ahhoc.,'  \ov.  1S7."). 
'   l.fiiiltl,  '  Arrliivt'H  (Jfiii-r.  dc  Midicim-,'  ISt;,^. 

'2  A   L' 
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skill  lias  IK  it  boon  examined,  but  tlie  presenee  of  defects  of 
sensibility  in  some  cases  is  sngpjestive  that  the  cutaneous 
nerves  may  bo  aflfeoted,  at  all  events. 

There  is  no  doubt  that  peripheral  irritation  will  produce 
herpes.  I  have  seen  a  case  in  which  inflammation  at  the 
root  of  a  tooth,  leadinp^  to  abscess  and  a  sinus,  excited  severe 
attacks  of  her})es  round  the  sinus,  which  ceased  when  the 
tooth  was  removed.  IMr.  Pearce  Gould  had  a  case  of  caries 
of  a  rib,  with  recurrent  herpes.  Lesser^  relates  a  case  of  a 
young  man  who  had  the  nerve  destroyed  of  the  last  molar 
but  one  in  the  lower  jaw.  Two  days  after,  groups  of  vesicles, 
accompanied  with  pain,  appeared  on  the  chin  and  h)wer  lip 
in  the  course  of  the  left  mental  nerve  ;  five  days  later  the 
first  crop  had  dried  up,  but  three  fresh  groups  of  vesic'es 
came  out  on  the  left  cheek  and  one  vesicle  on  the  left  auricle. 
Sensibility  was  normal.  Ijcsser  explains  this  as  follows : 
inflammation  spread  from  the  branch  of  the  alveolar  nerve  to 
that  nerve  itself;  thence  to  the  mental  nerve,  which  is  a  direct 
continuation  of  the  alveolar  nerve  ;  then  advanctM]  centripeta'ly, 
and  then  down  again,  aft'ecting  the  auricular  temporal  nerve. 
If  this  explanation  be  true,  and  it  seems  the  most  probable,  the 
eruption  in  the  tract  of  the  mental  nerve  was  produced  by  an 
inflammation  of  the  nerve  without  the  implication  of  the 
ganglion  ;  and  in  my  case,  and  that  of  Mr.  Gould's,  this  seems 
also  have  been  the  case  :  anatomical  proof  of  this  cause  of 
herpes  without  implication  of  the  gangli(m  is  still  wanting. 
The  lesion  of  the  ganglion  is  not  always  the  same  Kaposi*'^ 
had  a  case  of  herpes  frontalis,  in  which  he  found  ha-morrhage 
into  the  Gasserian  ganglion.  Wyss  and  Satter  have  had 
similar  cases,  llicniorrhage  into  the  cauda  equiiui  with  crural 
herpes  has  also  occurred.  Charcot's  case  (  f  herpes  from  an 
embolus  in  a  branch  <»f  a  sacral  artery  has  already  been 
mentioned.  He  also  ndates  a  case  of  carcinoma  (»f  the  vertebra' 
with  herpes;  while  Ollivier^  f(iun<l  cancer  (»f  the  pleura  and 
lung  on  the  same  side  as  the  herpes. 

Gunshot  and  <ither  ie.juries,  as  related    by   \\'eir  ]\Ii(ehell. 

'   Virchow'H  '  Arrliiv,"  vol.  xciii.  18S:5. 

"  KnpoRi, '  IIiuitkrnnklK-itcn,'  p.  3'22,  188:i. 

»  '  WiciuT  Mcil.  Wui-liciiHolirift.'  1S77.  No.  25-27. 
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Morehouse  and  Keen,  &c.,  are  other  causes  of  neuritis  only,  as 
the  eruption  was  always  some  time  after  the  injury  ;  herpes  may 
thus  occur  as  a  result  of  any  kind  of  irritant  in  the  ganglion 
or  any  part  of  the  issuing  nerve.  It  has  been  anatomically 
proved  that  the  lesion  may  be  either  in  the  cord,  the  posterior 
root,  or  the  ganglion,  and  it  is  probable  that  a  lesion  of  the 
cutaneous  nerves  alone  is  capable  of  producing  it.  Reflex 
herpes  is  of  more  doubtful  existence.  It  has  never  been  shown 
that  it  may  occur  from  uncomplicated  cerebral  lesions,  those 
cases  associated  with  cerebral  lesions  being  always  more  or  less 
open  to  the  possibility  of  other  nerve  defects. 

Similar  instances  of  the  same  eruption  being  due  to  lesion 
of  different  parts  of  the  nervous  chain  are  seen  in  pemphigus 
leucoderma,  and  other  pigmentary  alterations,  in  perforating 
ulcer,  &c. 

Cutaneous  disease  from  lesions  of  the  branch  or  branches 
of  nerves  below  the  ganglion  have  been  especially  described 
by  Paget,  Weir  Mitchell,  Morehouse  and  Keen,  and  their 
observations  have  been  confirmed  with  very  little  addition  by 
many  others.  Leprosy  also,  by  its  implication  of  the  nerves, 
affords  us  information  in  the  same  direction ;  but  even  here,  as 
in  more  central  disease,  the  total  absence  of  defects  in  the 
nutrition  of  the  skin  whore  the  same  kind  of  lesion  in  the 
nerves  existed  is  quite  as  striking  as  the  occurrence  of 
the  eruptions.  The  following  ol)S(!rvations  are  mainly  from 
Mitchell's  well-known  work.  The  nutritive  and  other  detects 
that  have  been  recorded  are  : — 

1.  Erytlioma,  persistent  and  absct\ss-like. 

2.  Herpes. 

3.  ]5ulla3. 

I     in         i-  i  Simple. 

I.    Ulcerations,  n '■>     ,A 

[  1  eritnatmg. 

T).   lOc/icma. 

(i.  (i lossy  skin. 

7.  iKilecls  ol'  nails. 

8.  „  hair. 

!l.  ,,  pigiiiciil. 

10.   ('Indiiit-   tiMlfiiia,  lilvc  l']l('|iltaiit iasis. 
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In  complete  division  of  a  nervo,  there  is  with  the  j:jeneral 
atrophy  "  (oilonift,  with  finally  discoloration  of  the  dry  and 
thickened  skin,  the  ragged  epithelia  hanging  in  patches."  * 
Some  ulcerations  also  occur,  but  these  are  the  result  of 
injury,  often  slight,  which  the  non-innervated  tissues  arc  unable 
to  resist.  Bulla;  are  rare  in  comjilete  section  of  a  nerve. 
]\ritchcll  never  saw  them  in  the  small  number  of  cjises  where 
there  was  section  of  all  the  nerves  supplying  a  part ;  yet,  as 
Arnozan  points  out,  the  bullje  come  where  the  aniesthesia  is 
complete.  Nevertheless,  bnlh-e  do  come  out^herc  the  function 
of  the  nerve  is  quite  destroyed  ;  as  in  cases  of  anaesthetic  leprosy, 
where  both  paralysis  and  anaesthesia  are  complete,  bulla; 
come  out  from  time  to  time  on  exposure  to  cold.  Like  the 
ulcers,  therefore,  they  require  a  local  irritation  to  produce  them. 
These  bulla)  often  leave  slow-healing  ulcers ;  yet,  as  a  rule, 
after  total  section  of  a  nerve,  wounds  heal  fairly  well,  if  put 
in  i)roper  condition.  Where  the  nerves  have  been  injured  in 
a  slight  degree,  the  eruptiims  are  much  more  numerous  and 
important.  The  erythema  that  is  sequential  to  nerve  injury 
lasts  long  and  simulates  an  abscess.  This  form  of  erythema  is 
regarded  by  Paget  "^  as  characteristic  of  nerve  injury,  a  state- 
ment which  is  confirmed  by  Charcot  and  Brown-Scquard. 
Probably  this  is  the  same  condition  that  is  described  by  other 
authors  as  erythema  nodosum,  which  occurs  in  cases  of  neuritis. 
Herpetic  eruptions  are  frequent  after  injury  to  nerves.  Brown- 
Sequard,'  mentions  a  contusion  of  the  internal  cutaneous  nerve 
followed  by  herpes  in  the  aftected  region.  In  a  healing  wound 
over  an  injured  median  nerve,  IMitchell  witnessed  ulcerated 
matrices  of  nails  and  vesicular  eru}ttion.  Tiiere  is  also  Ixayer's  * 
well-known  case,  rej)orted  by  Charcot,  of  gunshot-wound  of 
the  tliigh,  followed  by  neuralgia  and  the  outbreak  of  repealed 
crops  of  lu'rjx's  at  the  painful  sj)ots.  'J'hese  cases  could  easily 
Ix'  iiiiiltijilii'd. 

liulhe  are  on  much  the  same  footing  as  lierpcs.  In  one  of 
Charcot's'  cases,  abscesses  and  the  necessary  incisions  injured 

'  Weir  MilHii-11,  Inr.  nt.,  p.  i:>2. 

'  I'lifTfl,  ■  Mfil.  'I'iinc.i  anil  (Jaz.'  ISTl. 

'  M'cir  Miloln  II.  l.)c.  cil.  1."):?,  (lUnU-s  tlii». 

♦  l\>\d.  '  Ibid. 
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the  nerves  of  the  arm,  and  was  followed  by  neuralgia  and 
other  symptoms  ;  with  bullae,  which  formed  in  a  few  hourSj  grew 
as  large  as  a  nut,  and  left  a  quickly  healing  ulcer.  These 
came  chiefly  about  the  joints  of  the  first  three  fingers. 
Mitchell  quotes  several  other  cases  in  the  same  place  of  this 
kind  of  lesion. 

In  non-tuberculated  leprosy,  among  the  early  symptoms  ara 
shooting-pains,  with  the  eruption  of  bullae  upon  the  fingers  and 
toes.  These  differ  from  the  bullse  of  the  advanced  an- 
a3sthetic  leprosy  in  being  spontaneous,  small,  numerous,  and 
occurring  on  a  painful  surface ;  while  the  others  are  large, 
solitary,  on  an  antesthetic  part,  and  usually  excited  by  local 
causes. 

Ulceration  generally  follows  the  bulhe  in  partial  injury  to 
a  nerve,  and  is  not  due  to  local  injuries  like  ulceration  after 
total  section  ;  sometimes,  as  Hutchinson  states,  it  begins  with  a 
whitlow-like  condition,  with  considerable  inflammation.  The 
whitlow  is  painful  or  not,  according  to  the  locality  in  an 
anaesthetic  or  hypersesthetic  area.  Mitchell  ^  also  describes 
eczematous  conditions  either  on  healthy  or  atrophied  skin. 
Cavafy's  already  cited  case  confirms  this ;  and  Arnozau  relates 
a  case  of  Brouardel's,  where  a  man  of  60  had  a  contusion  of  the 
shoulder,  followed  by  pains  shooting  down  the  arm,  and  in  forty 
hours  an  eczema,  limited  to  the  radial  nerve,  becoming  rapidly 
confluent  and  getting  well  in  a  fortnight. 

The  condition  known  as  "  glossy  skin  "  appears  to  be  always 
the  result  of  neuritis,  traumatic,  gouty,  or  rheumatic,  &e.  It 
begins  some  little  time  after  an  injury,  and  is  often  excited  by 
an  inflammation  supervening  on  the  original  wound.  Thus 
IMitchcll  relates  the  case  of  an  attack  of  erysipelas  supervening 
upon  a  \V(jiiii(l  of  tlu;  radial,  followed  by  the  peculiar  ''  eausalgia," 
glossy  skin  and  eru[)tioiis;  the  patient  having  previously  had 
partial  loss  of  niotiou  and  sensation.  It  is  in  glossy  skin  that 
i'.c'/A'Aiiii  is  so  fre(pient  and  olten  very  persistent. 

Mitchell  gives  a  casii  where  the  glossy  sUin  was  associated 
with  an  anleio-lateral  sehnosis  ;  intense  neuralgia,  motor  palsy 
of  legs,  with  i'ontraelccl  (oes  and  ankles;  no  loss  of  sensatinn  ; 
neuralgia  of  aims  and  liautls  ;  cuntraetion  of  lingers;   no  palsy 

'  LoL".  cii.,  p.  ifit. 


360  LESIONS  OF   THE   NERVOUS  SYSTEM 

of  upper  limbs  ;  hypenrsthesia  of  pjilms ;  causalpjia  iiml  glazed 
redness  of  ulnar  side  of  palms.  It  is  evident  that  there  were 
other  secondary  changes  besides  the  antero-sclerosis,  but 
whether  it  extended  down  the  nerves  of  the  limbs  cannot  be 
determined.  There  were  nutritive  changes  in  the  naiU  and 
teeth  in  tiiis  case. 

"  After  total  section  of  a  nerve  the  nuils  are  apt  to  become 
clubbed,  and  in  rare  cases  to  suflVr  from  painless  whit- 
lows" (^Mitchell) :  *  growth  is  also  retarded,  but  not  stopped, 
and  nails  may  even  be  reproduced.  Furrowing  and  white 
spots  are  common. 

In  partial  destruction  of  a  nerve,  painful  ulceration  of  the 
matrix  may  occur  ;  and  when  there  is  glossy  skin,  the  nails  curve 
both  longitudinally  and  transversely  with  thickening  of  the 
cutis  beneath;  or  else  the  line  of  union  of  the  nail  and  skin 
begins  lower  down  under  the  nail,  and  the  border  is  ragged 
and  notched.  In  tlic  toes  the  nails  are  less  deformed,  but  a 
painful  and  recurring  ulceration  occurs  at  their  angles. 

In  cases  withijut  glossy  skin,  the  nail.^  may  be  only  dry, 
scaly,  very  thin,  cracked  and  fragile;  or  furrowed,  pitted  and 
discoloured.     In  hemijdegias  nail-growth  is  arrested. 

The  hair  falls  oO",  or  is  very  scanty  and  poor  in  glossy  skin; 
in  neuralgias  and  injuries  of  the  trigeminal  it  often  becomes 
white  or  falls  out  tcnijiorarily ;  in  some  cases  tho  blanching 
persists.  In  a  traumatic  neuralgia,  Ponteau  saw  the  hair  grow 
large  and  hard,  with  a  tendency  to  stand  erect. 

Larroy  descril).\s  similar  cases  on  hypera'sthetic  skin. 

Crampton  witnessed  a  case  in  which  the  arm  became  thickly 
hairy  in  the  bend  of  the  elbow  after  a  lancet  wouml  '^  which 
injured  the  musculo-cutaneus  nerve  in  "  bleeding,"  and  is 
supposed  to  have  set  up  a  neuritis.  Section  of  the  nerve  gave 
partial  relief,  but  the  skin  recovered  after  salivation  for  ati 
attack  of  pneumonia. 

Schwimmer  '^  gives  a  ca.se  of  a  wound  of  the  temple,  followed 
byan  alopecia  patch  in  the  temple  and  upjx'r  lipof  tho  same  side. 

In  general,  there  is  loss  of  iiair  after  division  of  a  sensory 
nerve,  and  increase  aft^r  division  of  the  sympathetic. 

'  Hutchin«on,  qiiotpfl  by  Mitolull,  p.  15'A. 

'  Schwiiumor,  l'>c.  oil.  p.  22'2.     Ho  rUv  qiiotcii  thi-  nlhtr  c.iets  from  MiU-ht-ll. 
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With  regard  to  pigmentation  defects,  Schwimmer  ^  gives  a 
case  of  bilateral  herpes  in  which  in  the  course  of  the  affected 
nerves  white  patches  appeared  ;  while  he  quotes  O.  Wyss's 
case  of  loss  of  pigment  from  disease  of  the  second  division  of 
the  trigeminal. 

In  another  of  Schwimmer's  cases  after  the  herpes,  spots  and 
striae  appeared  on  the  back  of  the  forearm  in  lines  to  the  back 
of  the  hand  and  fingers.  The  ganglia  may  have  been  im- 
plicated in  these  cases. 

A  chronic  oedema  producing  an  elephantiasis-like  condition 
is  sometimes  induced. 

Mitcliell  gives  the  case  of  a  bullet-wound  of  the  arm  near 
the  axilla  ;  there  were  darting-pains  down  the  limb ;  the  skin 
was  dry,  scaly,  and  yellow,  and  an  elephantiasis-like  condition 
of  the  thumb  and  first  two  fingers  and  the  radial  side  of  the 
back  of  the  hand ;  there  was  slight  oedema  of  the  ulnar  side  of 
the  palm  and  back  of  the  hand. 

An  ichthyotic  condition  is  occasionally  developed  after 
an  injury  to  a  nerve.  Leloir  gives  a  case  that  was  under 
M.  Trelat. — A  man  fell  and  received  a  contused  wound,  divi- 
ding the  ulnar  nerve  incompletely ;  the  ulnar  region  became 
anaesthetic.  This  lasted  a  short  time,  but  during  that  period 
the  affected  region  was  in  an  ichthyotic  condition  ;  the  skin 
was  thickened  and  peeled,  and  looked  like  "  serpentine  ich- 
thyosis." As  sensation  returned,  the  skin  improved,  and  three 
weeks  after  the  injury,  sensation  and  the  skin  were  normal. 

In  another  case  this  condition  supervened  after  a  wound  of 
the  nerve  of  the  index-finger.  There  was  recovery  in  a  short 
time  of  sensation  and  health  to  the  skin.  In  paraplegics  this 
conditi(Ui  also  occurs.  Leloir  gives  cases,  and  figures  one  with 
ichthycjsis  of  the  legs  in  a  painter,  who  sullercd  fnnu  lead- 
poisoning  and  cerebro-spinal  disease.  The  cercl>ral  arteries 
Wi'vc  tliicken<Ml  and  athcroniatous.  The  s|»inal  void  was  not 
examined. 

Congenital  cases  ol'  ichthyosis  hystrix  in  the  course  of 
nerves  an;  well  known,  l»ut  tliey  Mitp-ar  tt>  be  in  a  somewhat 
dilferent  category  to  ordinary  ielitliyosis. 

Tlieso  cases  of  aet|nii-ed  ielitliyosis  piobablv  dilVer  I'loni  the 
'  Siljwiiiiiiiur,  Inc.  lit   [I.  "Jll.     l.tlnir,  Uk\  <ii,  p.  .ly. 
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ordinary  congenital  form,  but  there  is   no   other  term   that 
wonM  so  well  convey  the  ajjpearance. 

That  perforating  ulcer  results  from  atrophic  degenerative 
associated  with  interstitial  neuritis,  has  been  established  by 
many  observers.  Poncet,^  Duplay-  and  IMoralt,  ]\richaud, 
.Sonnemburg^  and  Savory,*  and  IJutlin  have  all  made  valuable 
contributions  in  this  direction.  In  anjesthetic  leprosy  it  is 
common,  and  Dejerine  and  Leloir  have  made  researches  upon 
tliis  subject. 

The  ganglia  and  the  peripheral  nerves  have  also  been  found 
in  a  condition  of  atrophic  parenchymatous  neuritis  in  per- 
forating ulcer. 

The  original  part  of  Leloir's  Thesis  is  mainly  concerned 
with  the  lesions  of  the  cutaneous  nerves.  To  go  fully  into  the 
subject  would  be,  but  to  reproduce  his  very  careful  and 
valuable  work. 

That  there  should  be  lesions  of  the  cutaneous  nerves  in 
eruptions  of  the  skin  at  the  site  of  the  eruption  might  be 
anticipated  as  a  probable  event,  the  nerves  being  involved 
secondarily  to  tlio  skin  lesion  ;  but  research  shows  that  the 
nerves  are  not  so  easily  affected,  and  when  tlierefore  they  are 
found  to  be  diseased,  it  is  the  more  siguilicant.  1  >ejc'rine  and 
Leloir  have  examined  four  cases  of  psoriasis,  three  of  tuber- 
cular lupus,  one  of  lupus  erythematosus,  five  of  ecthyma, 
(three  of  tliem  occurring  in  typhoid  fever,  and  two  in  cachictic 
individuals),  a  case  of  ulceration  of  the  big  toe,  with 
mflanodermiaand  t'pithelictma  of  the  \\\\  and  all  witli  negative 
results,  lialzer  has  never  found  lesions  of  nerves  in  syphilides, 
psoriasis,  lupus,  or  epitheliomas ;  Chambard  has  not  in  gum- 
mata;  Poncel  in  the  neighbourhood  of  abscesses ;  and  (Jucnu 
where  the  pneumogastric  traversed  cheesy  glands;  nor  Vulpian 
in  gangrene.  Weir  IMitchell,  Cornil,and  Rauvier,  &c.,  confirm 
these  observations. 

Leloir  therefore  considers  that  he  is  entitic(l  to  assume,  that 
when  cutaneous  lesions  are  found  they  are  primary. 

'  '  Mcnioirca  de  Mcdccinc  Militniic,'  18G4,  tuiuc  xii. 

*  *  Archives  dc  MeiltciiU',*  1872. 

^  Sonmtmburg,  '  Di-utBchc  ZcitHchrift  fur  C'liirvirf,'U',*lfci70. 

•  *  Mudico-CLirurgicuI  Triiiis.,'  IHTJ,  p.  3GU,  &c.  ^ 
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In  all,  the  character  of  the  lesions  is  the  same,  viz.  atrophic 
parenchymatous  neuritis. 

The  nerves  were  found  affected  thus  in  three  cases  of  vitiligo  ; 
two  by  Leloir,  one  by  Dejerine. 

In  one  of  these  there  was  syphilis,  but  no  central  lesion 
proved  or  probable  on  clinical  grounds. 

The  second  and  third  cases  were  fatal  cases  of  jjhthisis.  Here 
also  no  central  lesion  was  to  be  anticipated,  but  in  none 
of  them  was  there  any  examination  of  any  other  parts  of  the 
nervous  system. 

Lesions  were  found  in  two  cases  of  ecthyma.  One  was  a 
general  paralytic  ;  the  other  with  cerebral  haemorrhage  on  the 
right  side,  and  the  ecthyma  on  the  left  side. 

In  one  serpentine  ichthyosis  case,  pemphigus  was  also 
present,  and  the  centres  were  not  examined. 

In  three  cases  of  pemphigus — 

1.  Examined  by  Dejerine,  has  already  been  alluded  to. 
The  patient  was  a  general  paralytic,  and  peri-encephalitis  and 
lateral  sclerosis  of  cord  were  found 

2.  Examined  by  Quinquaud.  There  was  spinal  hemiplegia 
sclerosis  of  the  lateral  column  encroaching  upon  the  anterior 
and  posterior  columns. 

3.  By  Leloir.  A  woman  aged  72,  very  cachectic  on  admission 
to  the  hospital,  died  from  exhaustion  from  "  bilious  vomiting." 
The  centres  were  not  examined. 

4.  Jarisch^  also  has  found  the  cutaneous  nerves  diseased  in  a 
similar  way  in  a  woman  who  had  so-(ralled  herpes  iris,  lli^ 
also  f(mnd  changes  in  tlie  central,  lateral,  and  posterior  parts  of 
the  cord. 

Tlius,  out  of  the  ten  cases,  five  had  certainly  central  disease. 
In  th(!  other  five  the  centres  were  not  examined.  Tlie 
coinjilicatiou  (jf  the  ichthyosis  with  pemphigus  reduces  its 
value  somcnvhat,  and  we  cannot  argue  from  it.  In  the  case  of 
tlic;  old  woman  who  died  with  "bilious  vomiting,"  the 
absence  of  central  disease  can  scarcely  be  alii  run  d  positivi'ly. 
Tiiis  leaves  th(!  cases  of  vitiligo.  In  these  tluTi'  was  pri>ltul)ly 
IKJ    actual    central  lesion;  tiiough  since  we   know    that   cviii 

'   '  N'lcrlt  Ijiilir.  IVir  Dc niml.  iiml  Sypli.'  ISSU. 
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mental  disturbance   will   produce  vitiligo,  it  would  be  rash 
to  say  that  some  central  influence  had  notliinir  to  do  with  it. 

In  the  other  five  cases  it  would  seem  probable,  to  say  the 
least,  that  the  central  lesion  had  as  much  to  do  with  the  peri- 
pheral nerve  l('si(»n  as  tliat  lesion  could  have  with  tlie  eru])tion  ; 
and  it  is  arguable  that,  though  lesions  of  the  skin  do  not 
aflfect  the  nerves  of  the  part  as  a  rule,  they  may  do  so  when 
the  protecting  influence  of  the  nervous  centres  is  in  abeyance, 
even  if  not  acting  adversely.  But  since  we  see  that  so  many 
skin  lesions  are  conduced  to,  if  not  actually  produced  by,  a 
defective  link  in  the  nervous  cliain  of  brain  cord,  ganglia  or 
trunk  of  a  nerve,  it  seems  probable  that  a  defect  at  the  peri- 
pheral end,  viz.  at  the  cutaneous  nerves,  might  produce  skin 
disease  ;  but  nevertheless,  in  the  face  of  the  above  considera- 
tions, we  must  pause  before  we  jump  to  the  conclusion,  that 
these  lesions  of  the  cutaneous  nerves  occurred  independently 
and  produced  lesions  of  the  skin. 

There  is,  however,  one  case  examined  by  I.eloir  and  Drjerine 
wliic'h  is  less  open  to  fallacy,  and  in  favour  of  Lt'loir's  con- 
tention. 

In  tliis,  a  woman,  the  subject  ofclinniic  rlieuniatism  and 
muscular  atrophy,  with  albumen  in  the  urine,  with  dulled 
intellect  and  cachectic  appearance,  set.  41),  died  twenty-three 
days  after  admission — five  days  before  death  three  sloughs 
formed  on  the  lower  part  of  the  sacrum,  of  the  size  of  a  crown. 
The  cutaneous  nerves  were  in  a  condition  of  pareneliymatous 
neuritis  in  the  neighbourhood  of  the  slough,  the  intra- 
muscular nerves  were  similarly  afVected,  the  spinal  roots 
and  the  spinal  cord  tliroughout  its  whole  length  were  quite 
healthy.  The  brain  and  meninges  were  quite  healthy  to  the 
naked  eye.  Still  the  cerebral  influence  could  scarcely  have 
been  healthily  exercised.  In  two  cases,  one  of  a  woniiin  with 
hemiplegia,  in  which  cutaneous  gangrene  followed  the  aiipiica- 
tion  of  a  mustard  poultice;  the  other,  of  a  cachectic  woman 
attacke(l  with  cutaneous  and  visceral  gangren(%  Leloir  found 
the  cutaneous  nerves  were  quite  healthy.  These  give  more 
force  to  the  first  case.  In  Leloir's  Case  XXX.  of  patches  of 
cutaneous  gangrene  in  a  hysterical  girl,  had  the  case  not  been 
seen   by  such  able  observers  as  Hardy.  \'ul|iian,  and  Lailler,  1 
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should  certainly  from  the  description  have  come  to  the  con- 
clusion that  the  lesions  were  self-induceil  and  nervous  only  in 
reference  to  her  mental  condition. 

His  Case  XXIX.  has  been  already  alluded  to  under  gangrene 
with  ataxy,  and  though  the  cutaneous  nerves  were  affected,  few 
will  allow  that  they  were  primarily  the  cause  of  the  sloughing, 
as  Leloir  contends. 

Quinquaud,  quoted  by  Percheron,^  has  published  a  case  of 
general  exfoliative  dermatitis,  with  parenchymatous  neuritis 
of  the  cutaneous  nerves,  supplied  by  the  intercostal  and 
sciatic  with  diffuse  myelitis ;  and  Lancereaux^  has  also 
published  a  similar  case  where  the  nerve  centres  are  in- 
volved. 

These  facts  certainly  suggest  the  probability  that  the 
cutaneous  nerves  do  not  give  way  until  the  central  influence 
is  weakened. 

Finally,  the  sympathetic  and  its  lesions  remain  to  be 
considered.  Although  the  number  of  cases  affording  clinical 
evidence  of  the  influence  of  tlie  sympathetic  upon  the  skin 
is  considerable,  there  are  but  few  cases  where  an  actual  lesion 
has  been  demonstrated,  and  even  in  some  of  these  the  proof  is 
indirect. 

The  effects  are  shown  in, 

1.  Congestion. 

2.  Pallor. 

3.  Pigmentation. 

4.  Sweating. 

5.  Increased  growth  of  hair. 

The  close  relationship  of  the  sympathetic  willi  the  cervical 
enlargement  of  the  cord  is  universally  acknowledged,  so 
that  lesions  hcao  with  vaso-motor  phenomena  may  fairlv  be 
accepted  as  demonstrated  lesions  of  the  sympathetic.  Tlu-se 
two  cases  of  Rendu^  illustrate  opposite  effects. 

The  first  was  a  case  of  (lislocati'>n  of  the  Hth  cervical.  There 
WHS  j)arupl('gi!i  ;  the  pnjtils  wero  contracted  ;  the  face  was  ht»t 
:iiiil  I  iir^j-iil,  all  lioiii^li  t  he  skin  of  the    lace  and    iii'ck   wrvc   <>{'  a 

'   Porolioron, ' 'JMie«o  (lt»  I'liriH  ;  (lurmutitis  cxFoliulrii'c.' 

*  Luncoroaux, '  Tmitu  (I'Aimtoiuio  l*iitlii)l();,'iiiiif,'  tmiu'  i    p.  'JT.'!. 

^  '  Aroliivtm  ^oiu'ruIi'M  do  Mi'ilociiio,'  IS(i!t,  II. 
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violet  tint.  In  tlio  cheeks  and  nose  the  smallest  CJipillaries 
were  visible,  the  ears  were  of  a  deep  re<I ;  the  rest  of  the  body 
was  normal. 

In  the  second  case  there  was  a  fracture  of  the  two  last  cervical 
and  the  first  dorsal  vertebra?,  with  generally  paralysis  and 
extreme  pallor  of  the  whole  surface  of  the  skin. 

i\[itclielP  gives  a  more  direct  case.  The  right  sympathetic 
was  wounded  by  a  bullet.  Among  other  symptoms  the  man 
had  contracted  pupil,  with  unilateral  flushing  of  the  right  side 
of  the  face  on  exertion. 

The  erythematous  and  urticarial  lesions  that  have  so  often 
been  spoken  of  in  relation  to  various  nervous  lesions  are 
doubtless  immediately  due  to  the  action  or  inaction  of  the 
sympathetic,  but  we  have  no  more  positive  evidence  of  sym- 
pathetic defect  in  these  cases.  In  a  case  of  universal  acute 
eczema,  Marcacci^  found  changes  in  the  sympathetic. 

►Such  doubtful  lesions  as  hypera>mia  of  cervical  ganglia  in 
unilateral  sweating  (Ebstein),  pigmentation  of  ganglia  in 
pemphigus,  universal  atrophy  of  the  skin  and  sclerema 
(Scliwimmer)  do  not  count  for  much.  Indeed,  the  same 
pigmentation  was  found  in  a  healthy  man  killed  by  accident. 

With  r(>gard  to  pigmentation,  out  of  33  cases  of  A<ldison's 
disease,^  in  21  there  were  lesions  of  the  abdominal  sympathetic. 
The  changes  were  partly  from  thickening  and  partly  from 
atrophy,  and  often  only  affected  single  ganglia  of  the  cooliac 
plexus.  There  has  also  been  found  fatty  degeneration,  caseous 
degeneration,  small  cell  infiltration,  in  single  ganglia,  &c. 
The  proof  of  the  dependence  of  the  i)igmentation  in  Addison's 
disease  upon  the  symjiathetic  is  therefore  pretty  strong ; 
the  absence  of  pigmentation  in  some  other  cases  where  the 
ganglia  were  diseased  being  only  in  accordance  with  the 
other  lesions  of  the  nervous  system  and  the  skin.  The 
influence  of  the  sympathetic  upon  sweating  is  generally 
acknowledged. 

In  Tniube's*  case  there  was  a  tumour  in  thocdnl  half  an  inch 

'  Ijor.  rit.  J).  .3 IS. 

'  '  Ciiornalo  Italiiino  dclln  IMalatic  ddla  ptlli','  187.^,  Juno  ininibcr. 

'  (luttinaiin  in  Knlrnlnirp'.s  '  Hcal-Enryolojmdic,'  I.  Bd.  s.  128. 

*  '  GpHftninicUi'  Boitr'tiprc  znr  Patli.  u.  I'liys..' Berlin  1871.  ii.  p.  1012. 
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below  the  medulla  oblongata,  and  profuse  sweating  a  few  days 
before  death. 

Claude  Bernard's  experiments  showed,  that  paralysis  of  the 
sympathetic  ganglia  j^roduced  hyperidrosis.  The  dependence 
of  the  sebaceous  secretion  upon  the  sympathetic  is  only 
inferrible  from  analogy ;  but  Oscar  Simon  divided  the  nerve 
supplying  the  oil-gland  of  the  duck,  stimulated  the  gland  end, 
and  saw  the  oily  droplets  poured  out. 

The  relation  of  the  sympathetic  to  the  sensory  fibres  is 
shown  by  various  experiments  and  facts  in  regard  to  the 
induction  of  sweating. 

Brown-Sequard  produced  sweating  by  the  direct  excitation 
of  sensory  nerves. 

Kendall  and  Luchsinger^  produced  sweating  in  an  amputated 
limb,  twenty  minutes  after  the  operation,  by  irritating  the 
nerves  of  the  stump. 

Dieffenbach  found  in  an  artificial  nose  that  sweat  returned 
when  sensation  was  recovered.  Whether  the  centre  for  the 
regulation  of  the  sweat  is  in  the  medulla  oblongata  or  cord 
is  doubtful,  but  there  is  no  doubt  that  the  path  of  conduction 
is  in  the  sympathetic. 

The  hair-growth  is  certainly  influenced  by  the  sympathetic ; 
in  rabbits,  division  of  the  cervical  sympathetic  is  followed  by 
increased  growth  of  hair.  The  cases  of  injury  to  nerves 
affecting  the  hair  already  gone  into,  doubtless  act  through  the 
sympathetic,  but  no  lesion  is  provable. 

The  actual  anatomical  facts,  therefore,  with  regard  to  the 
sympathetic  are  very  meagre  ;  but  it  is  not  by  any  means  to 
be  inferred  that  the  sympathetic  influence  is  not  (»f  high 
unportance  with  regard  to  skin  lesions,  and  indi't-il  it  is  not 
improl)able  that  the  rest  of  the  nervous  system  acts  upon  the 
skin  almost  entirely  through  the  sym})athetie. 

The  general  statements  that  may  ix-  made  from  a  t'onsider- 
iitinii  of  the  preceding  facts  are  as  follow.s  : — 

That   less  serious  ('ons('(|Ufiic('S  ensue  tVoiii   cutting  otV  the 
nervous   su]i|)lv    tliaii  I'ldin    iiritaiit  or  iullainiuatorv  lesions  ot" 
the  parts  of  the  nervous  system  that  aft'ect  the  skill. 
'  '  Anliiv  liir  (Ui«  fji^^uiiiintr  riiyaiolof^if,'  ls7<'.,  i>.  2I"J. 
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That  the  kind  of  eruption  produced  hy  tlie  nervous 
system  varies  preatly,  often  without  any  evident  reason, 
uhen  the  nervous  defect  is  apparently  the  same  in  phice  and 
kind. 

That  the  same  eruption  may  owe  its  origin  to  any  de- 
fective link  in  the  nervous  chain  from  the  centre  to  the 
periphery. 

That  the  same  kind  of  nervous  lesion  that  at  one  time 
appears  to  excite  an  eruption  or  other  nutritive  defect  in  the 
skin,  even  more  frequently  produces  no  change  in  the  skin 
whatever. 

The  lesions  other  than  atrophy  that  result  when  innervation 
is  abolished  are  often  tracoalde  to  external  injurious  influences 
which  the  tissues,  when  unprotected  by  the  nervous  system, 
are  unable  to  resist ;  but  we  know  nothing  of  the  conditions 
that  determine  the  nature  of  the  eruption  or  otiior  skin  defect 
when  the  nerve  lesion  is  irritative,  nor  what  it  is  that  deter- 
mines whether  there  shall  be  any  eruption,  or  none  at  all. 
This  uncertainty  of  eflect  suggests  that  the  nervous  influence 
is  an  indirect  one.  I 

The  cerebral  eftect  appears  to  vary  according  to  whether 
its  control  over  the  vaso-motor  centre  is  increased  or  decreased 
and  to  the  secondaiy  changes  it  induces  in  the  cord.  No 
localising  lesions  have  yet  been  found  for  its  influence  on  the 
vaso-motor  centre. 

In  the  spinal  cord  the  fibres  that  preside  over  the  nutrition 
of  the  skin  are  bound  up  with  the  sensory  fibres,  and  reside 
therefore  mainly  in  the  posterior  columns.  f 

That  outside  the  cord  the  }>ath  is  l)y  the  posterior  roots,  the  f 

spinal  ganglia,  and  the  sensory  fibres,  and  that  lesions  of  any 
one  or  more  of  these  may  lead  to  changes  in  the  skin. 

In  drawing  up  this  paper  my  aim  has  been  to  j)lace  before 
the  readers  of  'Brain,'  in  a  small  compass,  the  facts  that 
pathologv  nftords  with  reLTurd  to  the  relation  of  the  nervous 
system  to  the  skin,  ami  to  give  a  i-i'simie  of  the  most  definite 
cases  which  are  collected  in  the  works  of  the  authors  at  the 
head  of  my  jiaper. 

I  have  omitted  a  large  numbi-r  of  cjivics  which  would   oiilv 
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have  been  a  repetition  of  the  same  fact,  and  also  many  others 
which,  though  interesting,  were  too  complicated  to  be  of  service 
in  determining  what  part  of  the  nervous  system  was  respon- 
sible for  the  skin  lesion.  Although  I  have  not  brought  much 
new  material  together,  I  trust  that  a  restatement  of  the  facts 
with  somewhat  diiferent  grouping  may  be  useful  to  those  who 
are  interested  in  the  subject.  I  leave  for  others  the  discussion 
of  the  different  theories  that  have  been  advanced  to  explain 
the  relationship  of  the  nervous  system  to  the  skin. 
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THE  NERVOUS  DISCHARGE.' 

BY   CHARLES    MERCIER,   M.B. 

We  eat  and  we  work.  These  are  the  two  great  functions  of 
the  human  organism — of  aH  animate  beings.  All  other 
functions,  save  the  reproductive,  are  subservient  to  these  two, 
and  tliese  two  reciprocally  subserve  each  other.  We  cannot 
work  without  eating;  we  work  in  order  to  eat  ;  and  we  cannot 
eat  unless  we  work." 

What  happens  when  we  eat  ?  Food  is  taken  into  the  body, 
and  therein  undergoes  various  transformations.  It  is  dissolved, 
reeombined,  absorbed,  circulated,  combined  into  tissue,  oxi- 
dised, decomposed,  dissolved  and  ejected.  We  can  sum  up  all 
these  changes  in  one  word — rearrangement.  The  atoms  and 
molecules  of  the  substances  forming  the  food  are  rearranged 
into  solutions,  rearranged  into  blood-plasma,  rearranged  into 
tissue,  and  finally  rearranged  into  combinations  which  arc  of 

'  Not  long  npfo  an  cxpericucod  alienist  cxprossfd  to  uic  in  conversation  liis 
tliorongh  disbelief  in  tiie  existence  of  a  nervous  diseharfje.  My  surprise 
diminished  when  I  found  that  tlie  discharge  of  wiiich  he  spoke  was  of  (he  naturf 
of  a  discharfje  of  pus.  Such  a  conception  of  the  nervous  discharge  is  so  dis- 
crepant from  that  which  is  usual  among  neurologists,  that  I  could  not  hut  look 
upon  its  existence  as  a  reproach  to  Neurology.  On  scarcii,  I  could  find  no 
statements  of  the  nature  of  the  nervous  discharge,  excejit  the  original  exiKisiliun 
in  Mr.  Ilerliert  Spencer's  '  Priuciides  of  IJiology  nnd  Psycholrgy.'  As  llus" 
works  are  not,  perhaps,  universally  in  the  Imiids  of  alienists,  nor  even  of  neu- 
rologists, I  liave  thought  it  might  bo  useful  to  set  forth  (lie  nature  of  (his 
discharge  as  now  conceived  by  those  wio  are  most  engaged  up  n  (lie  subject, 
in  language  as  familiar  and  ns  free  from  technicality  as  (he  nature  of  the  (ojiie 
will  allow.  While  following  Mr.  Spencer  in  (he  miin,  I  have  not  scrupled  tn 
pursue  tlie  matter  into  further  detail,  and  to  uiako  const  lerable  addition-^ 
and  modifications  which  he  might  not  approve.  To  me,  (hereforf,  belongs  the 
roponsibility  for  the  views  herein  c()n(aineil,  while  (o  Mr.  Spencer  is  due 
tiic  credit. 

*  The  term  "work"  is  us  <1,  not  in  its  linii(ed  sense  us  <i|uivalent  to  lalMnir. 
liut  in  the  larger  sense  of  producing  movement.  When  I  lift  my  hand  (o  m\ 
mouth,  (here  is  work  <l<ine  which  can  be  measured  in  fuo(-|»ouiuls. 
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no  further  service  to  the  organism,  and  which  are  then  ex- 
pelled. The  whole  history  of  the  food  and  the  oxygen  that 
are  taken  into  the  body  consists  in  successive  rearrangements 
of  composition  and  changes,  that  is  rearrangements,  of  place, 
from  the  time  they  enter  the  body  until  the  moment  they 
leave  it.  All  the  functions  of  mastication,  deglutition, 
digestion,  absorption,  circulation,  assimilation,  nutrition, 
growth,  secretion  and  excretion,  are  parts  of  a  single  process — 
the  rearrangement  of  matter  within  the  organism. 

How  do  we  work  ?  By  moving  our  muscles.  This  is  the 
one  and  only  means  by  which  we  can  alter  the  world  outside 
of  us.  When  a  muscle  contracts,  a  considerable  movement  of 
some  part  of  the  body  occurs.  But  even  when  the  muscle 
has  repeatedly  contracted,  there  does  not  result  a  large  re- 
arrangement of  matter  within  the  organism.  A  little  of  the 
muscular  structure  has  been  used  up  ;  a  little  new  material 
has  been  introduced  ;  but  at  the  end  of  the  exertion  the  arrano-e- 
ment  of  the  muscular  structure  is  but  little  different  from  the 
arrangement  that  it  had  at  the  beginning.  Where  then  has 
all  the  motion  come  from,  seeing  that  motion  no  more  than 
matter  can  originate  out  of  nothing  ?  Obviously,  the  molar 
motion  of  the  muscles  and  limbs  has  been  supplied  by  the 
transformation  of  molecular  motion.  There  has  not  been  a 
large  rearrangement  of  matter,  but  there  has  been  a  large 
redistribution  of  force  within  the  organism.  The  redistribu- 
tion of  force  in  great  quantities  and  to  great  distances,  witliout 
any  discernible  rearrangement  of  matter,  occui-s  in  every 
electric-light  lead  and  in  every  telegraph-wire.  The  contrac- 
tion of  the  muscles  is  set  up  by  the  delivery  of  a  shock  of 
force  at  a  nerve-end — another  redistribution  of  force.  This 
shock  has  travelled — has  been  redistributed — from  a  nerve 
centre.  The  nerve  centre  was  provt)ked  to  emit  its  force  by  the 
arrival  of  a  shock  from  some  other  region  of  the  bodv,  and  wc 
may  continue  to  trace  tlio  communication  of  force  to  t>uc  part 
(»1"  tli<^  l)(t(ly  from  another,  until  wo  ultiinatcly  liud  that  tht> 
ulioli'  indct^ss  was  set  going  l»y  a  fon-c  impressed  on  the 
organism  liy  some  moving  thing  in  tlic  outer  world.  At  everv 
step  exeejit  the  lilst,  and  in  some  eases  the  last,  we  tind  that 
the  passage,  or  eommiinieal  ion,  or  ifilistriliiii  imi  ,it'  I'dicc  is  thi* 

L'    1»    J 
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conspicuous,  important  ami  ponnauiMit  part  of  tlio  procoss  ; 
while  the  rearrangement  of  matter  is  trifling,  or  imporcei)til)lp, 
or  temporary. 

All  the  boilily  organs  and  all  tlio  bodily  fimotions  may  be 
divided  into  two  great  groups,  according  as  they  subserve  the 
rearrangement  of  matter  or  the  redistribution  of  force.  The 
latter  is,  from  the  j)hysical  point  of  view,  the  prime  function  of 
the  nervous  system,  of  whirli  the  muscles,  bones,  &c.,  may  be 
regarded  as  mtn'c  appendages. 

Eedistribution  of  force  means,  as  we  have  just  seen,  the 
communication  of  force  from  one  place  to  another.  I\[atter  is 
communicated  from  one  part  of  tiio  body  to  another  in  the 
blood-vessels,  in  which  it  is  continually  circulating.  Force  is 
communicated  from  one  part  of  the  body  to  another  along  the 
nerves,  in  which  it  also  is  continually  circulating.  Little 
waves  of  force  pass  along  the  nerve-fibres,  at  a  rate  of  about 
90  feet  per  second.  The  matter  of  the  nerve  does  not  ap- 
preciably change  its  place,  the  force  alone  travels,  just  as  a 
wave  passes  through  a  fluid  in  the  way  familiar  to  every 
student  of  physics.  But  redistribution  of  force  means  some- 
thing more  than  communication  of  force  from  place  to  place, 
and  something  more  than  this  is  included  in  the  physical 
functions  of  the  nervous  system.  Were  communication  of 
force  the  sole  function  carried  on  by  the  nervous  system,  we 
could  never  have  a  muscular  contraction  except  upon  the 
u{)plication  of  a  proportionate  stimulus  to  the  surface  of  the 
body.  Tiie  muscles  are  not  always  in  full  ai'tiou.  They 
contract  when  a  shock  is  delivered  into  them  by  a  nerve,  and 
only  then.  It  is  obvious  tliat  we  could  not  always  depend 
u])on  having  an  amount  of  force,  of  precisely  the  requisite 
amount  to  cause  a  muscle  to  contract,  ap})lied  to  the  body  at 
precisely  the  moment  at  which  it  would  i)e  convenient  for  us 
to  have  such  a  contraction.  Yet  without  such  a  stimulus 
a]»itlied  just  in  the  nick  of  time,  no  contraction  could  take 
place  if  the  nervous  system  were  solely  an  a[)[)aratus  for  the 
communication  of  f<u-ce.  In  ordf^r  that  muscdes  should  be 
made  to  contract  at  the  right  time,  then^  must  be  a  store  of 
force  accumulated  sonunvhere  in  the  biidy  ami  capable  of 
escaping   from    time   tt)   time    in  such   (piantity   as   to   set   up 
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contractions  in  the  muscles,  without  immediate  and  direct 
provocation  from  outside  the  body.  To  form  such  a  store  is 
the  function  of  the  grey  matter.  The  function  of  the  nerves 
is  to  form  channels  of  communication  along  which  force  may 
be  transmitted  from  one  part  of  the  body  to  another.  The 
function  of  the  grey  matter  is  to  act  as  a  receptacle  or  reservoir 
for  the  storage  of  force,  and  to  liberate  this  force  at  appropriate 
intervals,  in  appropriate  quantities  and  in  appropriate  direc- 
tit)ns. 

The  conception  of  the  storage  of  force  is  familiar  to  every 
one  in  the  leading  ease  of  coal.  Every  one  knows  that  this 
homely  subtance  derives  all  its  value  from  the  immense  store 
of  force  it  contains,  and  the  ease  with  which  this  force  can  be 
liberated  when  we  want  it ;  and  it  is  not  diflSeult  to  form  a 
moderately  clear  concept  of  the  means  by  which  the  force 
is  held  in  thrall.  The  classical  illustration  is  the  raising  of  a 
stone.  AVhen  a  stone  is  raised,  a  certain  amount  of  force  is 
used  in  raising  it.  If  it  is  dropped,  it  strikes  the  ground  with 
a  force  equal  to  that  employed  in  lifting  it.  If  it  is  again 
lifted  and  placed  on  a  shelf,  the  force  employed  in  lifting  it 
becomes  latent  or  potential.  It  is  not  manifested  in  any  way, 
but  it  is  still  in  existence,  for  however  long  the  stone  may 
remain  on  the  shelf,  if  it  is  at  last  pushed  over  the  edge  it 
falls  to  the  ground,  and  expends  in  doing  so  an  amount  of 
force  equal  to  that  employed  in  raising  it  years,  or  it  may  be 
centuries  before.  When  the  stone  was  placed  on  the  shelf,  the 
lorce  employed  in  lifting  it  was  rendered  latent  or  i)lacod  in 
store;  when  the  stone  fell,  tlie  force  was  lil)erati(l.  Now 
instead  of  tluj  earth  and  tlic  s(t»ne — one  vast  mass  and  one 
small  one — imagine  two  very  small  })arti(d('s,  one  of  carbon 
and  one  of  oxygen,  and  for  gravitation  substitiito  chemical 
attraction.  So  long  as  the  carbon  atom  and  lli  ■  o.wmn  atom 
arc  kept  apart,  there  is  force  potential  or  latent  i>r  stond  u|). 
W'lieii  they  clash  together  this  force  is  liberated. 

The  iiH!thod  in  which  force  is  stored  up  in  the  grey  matter 
is  not,  wo  suppose,  quite  like  the  case  of  the  stone  on  the  shelf, 
nor  that  of  th(^  restrained  chemical  action.  Instead  of  a  stone 
lilted,  imagine  a  brick  set  n|»  on  end.  To  do  tins  re«|uircs  the 
e.\|»endilnie  (it  Inrce.      Now   ir  the  <;i(innd  is  slialtcn,  the  brick 
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falls,  ivud  liberates  in  lulling  a  force  equal  to  tluit  expeiuled  in 
raising  it.  Again,  imagine  a  brick  set  on  end  with  another 
brick  placed  across  the  top  of  it.  The  upper  brick  can  now  be 
knocked  off"  the  lower  and  the  force  which  raised  it  be  liberated, 
while  the  lower  brick  is  left  standing,  with  the  force  that  raised 
it  still  in  store.  It  is  evident  that  a  brick  balanced  on  the  top 
of  another  one  will  be  displaced  by  a  gentler  shake  than  is 
required  to  knock  down  the  single  brick.  A  third  brick  may 
be  placed  on  the  top  of  the  second,  and  this  may  be  displaced 
by  a  still  gentler  shake,  and  its  fall  will  liberate  a  still  smaller 
part  of  the  force  employed  in  putting  the  three  together. 
Now  suppose  more  and  more  bricks  are  added,  until  we  have 
quite  a  complicated  structure  composed  of  loose  bricks.  It  is 
easy  to  see  how  readily  a  top  brick  could  be  knocked  off — lu)W 
slight  a  force  would  be  necessary  to  upset  it,  how  readily  the 
fall  of  one  would  conduce  to  the  fall  of  more,  and  how  little 
the  fall  of  a  few  of  the  topmost  bricks  would  modify  the  entire 
structure,  especially  if  we  suppose  that  they  do  not  fall  off  the 
pile,  but  merely  from  their  ends  on  to  their  sides.  Now  if  we 
imagine  these  bricks  to  be  connected  to  the  pile  by  elastic 
bases,  so  that  when  they  have  been  knocked  down  they  will 
slowly  rise  again,  with  perhaps  a  little  help,  to  their  erect 
])Osition,  we  shall  have  a  diagram  which  will  represent  very 
roughly  what  we  sui)pose  to  be  the  mechanism  of  the  nervous 
discliarge. 

Wc  know  that  the  grey  matter  of  the  nervous  system  has  an 
extremely  complex  molecular  condition.  Each  single  m(»le- 
cule  has  been  calculated  to  contain  nearly  one  thousand  atoms. 
These  atoms  are  united  together  in  twos  and  threes,  in  dozens 
and  scores  ;  several  of  these  clusters  are  united  together  to 
form  a  larger  group,  which  is  again  combined  with  others  in 
several  links  of  cross-relationship.  The  whole  molecule  is 
therefore  a  very  com])licated  structure,  and  may  ei>nfain  many 
atonih  and  groups  of  atoms  that  stand  in  the  position  of  top- 
bricks. 

A  structure  so  complicated  is  easily  disarranged.  \\'hen  a 
disturbing  force  impinges  against  it,  the  weakest  ties  between 
the  atoms  and  groups  of  atoms  will  give  way,  and  some  of  the 
atoms  will  fall  into  new  positions,  just  as  the  top  bricks  fall  into 
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now  positions  when  the  pile  of  bricks  is  shaken.  Now  mark,  that 
in  buihiing  np  the  atoms  into  the  complex  arrangement  found 
in  the  molecule,  force  has  been  employed — has  become  latent 
— has  been  stored.  And  when  the  atoms  are  shaken  into 
simjjler  positions,  just  so  much  force  is  liberated  as  would 
suffice  to  build  them  from  this  new  position  back  into  the  old 
one.  This  is  what  is  meant  when  it  is  said  that  force  is  stored 
u])  in  the  grey  matter  of  the  nervous  system  and  liberated  at 
intervals.  Such  a  statement  means,  that  the  highly  complex 
structure  of  the  molecules  of  the  grey  matter  is  built  up  by 
the  action  of  force  on  the  atoms ;  that  the  force  so  employed 
lies  latent  in  the  structure ;  that  the  structure  so  formed  is 
an  unstable  structure;  that  the  bonds  of  union  between  the 
component  sub-molecules  are  frail  and  easily  broken  ;  that  the 
frailest  portions  of  the  structure  may  be  shaken  off  by  a  very 
slight  force,  and  that,  when  parts  are  thus  shaken  down,  the 
force  employed  in  building  them  up  is  set  free.  It  is  set  free 
in  much  the  same  way  as  the  force  stored  up  in  a  pile  of 
bricks  is  set  free  when  the  bricks  fall  down,  and  waves  of 
sound  and  heat  are  straightway  projected  in  all  directions. 

Such  an  alteration  of  the  structure  of  a  molecule  as  is  above 
described,  since  it  is  an  alteration  from  a  more  complex  to  a 
more  simple  structure,  is  of  the  nature  of  a  decomposition,  but 
since  the  molecule  contains  just  as  many  atoms  after  receiving 
the  shocrk  and  undergoing  the  rearrangement  as  it  did  before, 
there  is  no  decomposition  in  the  chemical  sense.  When  a 
molecule  is  decomposed  in  the  chemical  sense,  the  atoms  of 
which  it  is  made  up  are  not  merely  rearranged  within  the 
molecule ;  they  are  torn  completely  asunder,  and  may  bo 
united  with  foreign  atoms  to  form  entirely  diflorent  compounds. 
This  is  not  the  case  in  the  jjrocess  that  has  boon  di'soribcd. 
What  happens  there  is  a  rearrangement  of  atoms  witliin  tho 
niolociilo  without  any  disruption  of,  or  loss  of  atoms  by,  tho 
luolccule.  1'h(i  ohomical  composition  of  tlu>  grov  matter  is 
uiiiuipaired,  and  a  mere  iil'tiiin-  of  the  displai-od  atoms  into 
tluiir  original  places  will  oonipK'toly  restore  tho  sfdfiis  <jiio  itiitr. 
Thus  it  can  be  easily  understood  lio<t  tlu^  strnotun>  oi'  the 
grey  niattei'  may  Ixi  eoiitinnnlly  umlergoing  deconi|io>iii(iii 
during   its  I'unclional  activity    willionl    bein^-   pcrnKinenl  Iv   or 
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inaterially  impaired.  It  will  be  convenient  to  use  the  term 
"  decompounding  "  for  this  form  of  rearrangement,  reserving  the 
term  "decomposition"  for  the  major  process  which  involves 
destruction.  The  process  of  decom})oun<ling,  with  the  libera- 
tion of  force  which  necessarily  accompanies  it,  together  make 
up  the  nervous  discharge. 

Several  accompaniments  and  consequences  of  this  process 
require  notice. 

If  we  suppose,  as  the  extreme  complexity  of  the  molecule 
and  what  is  known  of  its  constitutiim  entitle  us  to  suppose, 
that  all  the  atoms  and  groups  of  atoms  that  occupy  the 
}>osition  of  top  bricks  are  not  equally  unstalde,  but  are  bound 
to  the  main  body  of  the  molecuU'  with  diflerent  degrees  of 
tirmness.  then  it  will  be  evident,  that  the  number  of  atoms 
that  are  shaken  out  of  their  places  on  the  impact  of  a  shock 
will  depend  on  the  magnitude  of  the  shock.  A  stronger 
shock  will  displace  more  atoms  than  a  weaker  shock  ;  and 
since  the  greater  the  number  of  atoms  displaced,  the  more  force 
is  liberated,  it  follows  that,  other  things  being  equal,  the 
greater  the  disturhing  force,  the  ntore  powerful  will  be  the  result- 
ing discharge. 

Next  we  have  to  notice,  that  the  force  set  free  by  the  decom- 
pounding of  a  molecule  itself  acts  as  a  disturbing  agent  on  the 
molecule.  A  very  feeble  impact  may  be  able  to  displace  only 
the  most  hjosely  attached  atoms.  But  these  atoms  in  their  fall 
liberate  force,  and  the  force  thus  liberated  may  be  enough 
to  displace  the  atoms  of  the  next  degree  of  instability.  The 
fall  of  those  atoms  may  still  furtlnM-  spread  the  process.  Just 
as  till!  fall  of  one  brick  on  the  top  of  a  pile  tends  to  knock 
down  other  bricks  ;  just  as  the  explosion  of  one  barrel  of 
gunpowder  in  a  magazine  tends  to  explode  other  barrels: 
so  the  fall  (»f  one  atom  of  a  molecule  tends  to  knock  other 
atoms  out  of  their  places.  Jlence  a  Jisrhargi'  once  begun 
tends  to  gi't  stronger.  Again,  the  force  set  free  ])y  the  decom- 
p<»unding  of  a  molecule  is  not  conlined  within  the  mole- 
cule, but  dilVuses  around.  m\\r\\  as  the  waves  of  sound  and 
jieat  iiiiliated  by  tln»  fall  oi'  a  pile  of  bricks  spn-ad  around 
in  ;dl  directions,  lint  every  iiiolcciile  tit'  grey  matter  is 
.siirroundid     bv   other    molecules,      jlence    the    force  set    free 
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from  one  molecule  must  impinge  upon  others.  And  when 
a  force  impinges  upon  the  molecules  of  the  grey  matter, 
it  will,  if  strong  enough,  shake  their  atoms  out  of  place, 
Heuce  the  discharge  of  a  molecule  tends  to  cause  the  discharge 
of  other  molecules.  In  other  words,  a  discharge  once  begun 
tends  to  spread. 

If  a  number  of  molecules  are  aggregated  together,  and 
some  of  them  are  made  to  discharge,  a  certain  amount  of 
force  is  liberated — the  discharge  attains  a  certain  strength. 
From  the  two  preceding  paragraphs  it  appears  that  an  increase 
of  strength  may  accrue  to  this  discharge  in  tw'o  ways.  It  may 
spread  to  more  molecules,  and  be  augmented  by  the  force 
liberated  from  them,  or  it  may  spread  deeper  into  each  molecule 
and  be  augmented  by  the  fall  of  additional  a'toms  in  each  dis- 
charging molecule  without  any  increase  in  the  number  of 
molecules  discharging.  The  former  is  an  extension  of  the  dis- 
charge— an  increase  in  the  area  that  discharges  with  a  given 
intensity ;  the  latter  is  an  increase  in  the  intensity  of  the  dis- 
charge that  issues  from  a  given  area.  Hence  we  recognise,  that 
a  discharge  may  he  augmented  eitlier  by  extending  in  area  or  by 
an  increase  of  intensity. 

The  force  set  free  by  the  decompounding  of  a  single  mole- 
(nile  is  of  course  inappreciably  small :  but  the  molecules  are 
indeiinitely  numerous,  and  the  accumulation  of  an  indefinitely 
large  number  of  inappreciably  small  forces  of  similar  character 
results  in  a  force  of  appreciable  magnitude. 

We  have  seen  how  the  force  stored  up  in  the  grey  matter  is 
JiIm  rated;  we  have  now  to  ask  how  it  is  replaced.  By  what 
process,  under  the  operation  of  wliat  causes,  do  the  displaci'd 
atoms  return  into  their  less  stable  position  on  the  moloculf  ? 
Th(!  only  answer  that  we  can  at  present  give  to  these  questions 
is  that  we  do  not  know.  \\\-  kudw  tliat  as  a  matter  of  fact 
the  atoms  are  replaced,  or  tliat  otlicrsarc  substituted  for  them, 
for  tli(!  nerve-centres  contimic  to  disdiargc  ami  yet  (K)  not 
l)oc()mt3  decomposed.  It  is  oltvioiis  that,  it'  tlif  disi-hargt'  coii- 
timifd  without  r(!storation  of  tlic  fallen  atoms,  tlie  proi-ess 
(Miiild  iKtl  go  oil  long;  for  each  successive  deeoiiipoiiiuliiig 
uoiild  rciliice  t  lie  atoms  to  siiii|iii'i'  and  siiii|i|i'r  eomliiiiat  ions, 
until  al   Irnvtii  lln'  ninlrcnle  umilil  lie  idlnceil  I'lMni  a  eoniplr\ 
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cluster  of  many  groups  of  atoms  and  clusters  of  groups,  to  a 
disorderly  heap  of  single  particles.  Long  before  this  stage 
was  reached,  jiowever,  the  molecule  would  split  up  into  smaller 
molecules,  and  entirely  new  combinations  would  be  formed. 
The  grey  matter  would  be  chemically  decomposed.  We  know, 
as  a  matter  of  fact,  that  no  discliargo  is  continuous.  Every 
liberation  of  force  is  followed  by  an  interval ;  and  a  prolonged 
discharge  is  made  up  of  numerous  separate  waves  of  discharge 
separated  by  intervals  of  inactivity.  It  is  fair  to  suppose,  that 
during  these  intervals  the  fallen  atoms  are  being  replaced  into 
ii  ]>()sition  of  greater  instability,  from  which  they  are  again 
displaced  as  the  discharge  is  renewed.  This  replacement 
of  the  fallen  atoms  requires  time  ;  it  requires  more  time  than 
is  required  for  their  displacenient.  Jlence  when  discharge 
follows  discharge- rapidly  and  for  a  length  of  time,  the  process 
of  displacement  outstrips  the  process  of  restoration.  The 
restoration  of  the  fallen  atoms  being  incomplete,  the  impinging 
force  finds  opposed  to  it  a  less  number  of  top-bricks — of  unstably 
placed  atoms — in  the  molecule  ;  and  the  topmost,  or  most 
unstably  placed  atoms  being  of  course  those  whose  restora- 
tion is  the  first  to  fail,  the  unstable  atoms  that  are  now  exposed 
to  the  imi)inging  force  are  less  unstable  than  those  which 
were  at  first  exposed ;  they  require  a  stronger  impact  to 
displace  them.  As  the  process  ct)ntinues,  these  atoms  also  fail 
to  be  replaced,  and  tiuis,  as  discharge  is  repeated,  successive 
layers  of  atoms  in  the  molecule  are  laid  bare,  each  stratum 
being  more  stable  tlian  that  which  overlay  it.  At  length  a 
stage  is  reached  at  which  the  stability  is  too  great  to  be  over- 
come by  the  impact  that  is  applied,  juid  tiie  discharge  ceases. 
In  this  ])rocess  we  see  the  explanatiim  of  the  occurrence  of 
exhaustion  and  of  the  restorative  potency  of  rest.  After  a 
long  interval  of  rest  so  high  a  degree  of  instiibility  is  gained, 
that  the  impact  of  an  infinitesimal  force  is  enough  to  initiate 
a  discharge,  which  then  appears  to  be  sj)ontaneous,  an<l  which, 
once  begun,  is  a  cause  of  its  own  continuance.  After  a  con- 
8ideral)le  discharge  the  degree  of  stability  becomes  such  that 
stronger  and  stronger  stimuli  have  to  be  applied  in  order  to 
maintain  the  disciiiirge.  The  stimulus  of  the  voice,  for 
iiis1an<'«',   is   replace<l    by   thai   ol   the   whip.  ;iiid    the  whip  is 
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sui)plemeiited  by  tlie  spur.  Ou  this  hypothesis  we  see  tuo 
why  a  short  period  of  very  vigorous  exertion  is  more  exhaust- 
ing than  much  greater  exertion  spread  over  a  longer  propor- 
tionate time.  In  the  latter  case  the  intervals  are  occupied  with 
the  process  of  rebuilding,  and  their  aggregate  is  sufficiently 
large  to  allow  of  a  higher  standard  of  structure  being  main- 
tained than  in  the  former. 

By  what  agency  this  rebuilding  of  the  molecule  takes  place 
we  do  not  at  present  completely  understand,  but  we  know  that 
there  are  many  similar  processes  continually  going  on  in  the 
bodies  of  organisms.  The  development  of  the  body  out  of 
scattered  material  by  the  accretion  of  molecule  to  molecule  and 
cell  to  cell  is  a  process  of  precisely  the  same  character,  and  one 
of  whose  immediate  causes  we  can  give  no  account.  The  whole 
function  of  nutrition,  of  which  the  restoration  to  integrity  of 
discharged  nerve-centres  is  but  a  single  instance,  is  a  process 
of  the  same  nature.  All  activity  of  function  is  attended  by 
oxidation — by  the  degradation,  that  is  to  say,  of  some  portion 
of  the  active  tissue  into  a  simpler  molecular  structure,  and  all 
growth,  development  and  nutrition  is  the  integration  or 
redintegration  of  a  simpler  into  a  more  complex  molecular 
structure.  Since  the  recompounding  of  the  grey  matter  after 
discharge  is  a  portion  of  the  general  process  of  nutrition,  it 
will  as  a  rule  vary  as  general  nutrition  varies.  Hence  we  find 
that  those  people  who  most  readily  recoup  themselves  after 
exertion — those  who  require  least  rest  and  least  sleep — have 
the  reputation  of  being  the  longest  lived.  Hence  we  find  also 
that  such  people  are  the  least  obnoxious  to  adverse  influences — 
to  extremes  of  heat  and  cold,  to  the  influence  of  alcohol  and 
other  drugs — and  most  readily  overcome  the  eft'ects  not  only 
of  fatigue,  but  of  various  excesses. 

The  longer  tlie  molecules  are  left  undisturbed,  the  longer 
(hx'S  the  l)uilding-up  ])r(»c»'ss  continue,  and  the  more  and  more 
iinstabl(!  is  tlie  position  in  u  liich  their  prriphi-ral  atoms  bi'citnu- 
arrang('(|.  W'lim  a  considerable  time  has  elapsed  since  a 
molecule  was  discharged,  the  position  of  the  atoms  bei-onies  so 
extremely  unstal/le,  tliat  tin;   impact  of  an   inlinitesimal   force 

will  lie  eiKHlnJi  Id  |||)sct  them.  It  will  luilher  Idlli.w,  tli;il 
when  alniii>  all'  in  1  his  e.\|  remel  v  ini>lalile  <-(Uiilition.  not  onl\ 
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will  tli(  V  Ik-  iijisrt  by  an  extremely  inimitc  loicc.  Imt  tliat, 
(tnc<'  (listiiiliL'd,  tlio  miiiibcr  of  atoms  that  uudcr'ro  r('arraii<'('- 
ment  will  1)0  relatively  j^reat.  Where  a  larj^r  number  of  atoms 
are  in  extremely  unstable  positions,  a  force  which  is  sufficient 
to  dislodge  only  the  most  unstable  of  all  will,  when  it  is 
reinforced  by  that  liberated  in  the  fall  of  these  atoms,  jiroduce 
a  widespread  collapse;  just  as  a  house  of  cards  falls  into 
(•oinplete  ruin  when  a  single  card  is  displaced.  And  the  more 
atoms  that  are  displaced,  the  more  force  is  liberated,  the  more 
intense  the  discharge.  Hence  the  longer  a  molecule  has 
been  left  undisturbed,  the  more  prone  it  is  to  discharge,  and 
the  more  force  does  it  liberate  when  the  discharge  occurs.  In 
this  elementary  fact  we  see  the  explanation  of  the  recupera- 
tion that  takes  place  after  rest,  of  the  ease  with  which  exertion 
of  all  kinds  is  undertaken  in  the  morning,  of  the  many 
l)h('nomena  of  fatigue,  exhaustion,  &c.  Here  also  is  the 
explanation  of  the  so-called  spontaneous  discharge,  an  occur- 
rence which  is  never  actually  spontaneous,  but  which  occurs 
when  the  molecules  are  fully  charged,  on  the  provocation  of  a 
force  so  small  as  to  be  insignificant.  On  the  other  hand,  when 
the  molecules  have  been  frequently  discharged  and  have  had 
but  few  and  short  intervals  for  recuperatiiju,  the  more  unstable 
atoms  will  all  be  displaced ;  and  as  more  and  more  stable 
strata  are  laid  bare,  greater  and  greater  amounts  of  force  are 
necessary  to  displace  them  ;  and  when  an  atom  is  displaced, 
the  connections  of  surrounding  atoms  will  be  so  firm,  that  the 
displacement  is  limited  to  a  small  area,  and  the  impact  of  even 
a  considerable  force  will  evoke  but  a  very  small  discharge. 

The  function  of  the  nervous  system  is,  as  we  have  seen,  not 
only  to  store  up  and  expend  force,  but  to  carry  it  from  one 
part  of  the  body  to  another — to  deliver  it  from  the  store  to 
whatever  place  it  nuiy  hap})en  to  be  wanted  in.  It  remains  to 
show  how  this  transference  is  affected.  It  is  scarcely  necessary 
to  say,  that  tlie  liberated  force  exercises  no  choice  as  to  the 
direction  it  shall  take.  It  spreatls  from  th<^  point  of  liberation 
equally  in  all  <lirections — provided  all  directions  are  cipially 
jtcrmcaiilc.  Jhit  all  <lirections  never  are  e(jually  pi'rnu^ible. 
Ni»t  only  arc  the  surrounding  molecules,  in  so  far  as  tlu^y  are 
o|    the    same    nature,    difl'erently    cji-cuinslauced,   some  being 
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older,  some  more  recently  discharged,  some  better  situated 
for  recuperation,  than  others,  but  every  molecule  possesses 
polarity  such  that  it  is  more  sensitive  to  shocks  arriving  in  the 
direction  of  one  of  its  axes,  than  to  shocks  arriving  in  any 
other  direction,  and  delivers  its  discharge  in  greater  intensity 
along  this  axis  than  in  any  other  direction.  Hence  a  dis- 
charge will  spread  more  readily  where  the  molecules  have 
their  poles  parallel  than  where  they  are  higgledy-piggledy. 

The  more  unstable  the  molecule,  the  more  completely  it  is 
discharged  by  an  impinging  force,  and  the  more  force  it 
liberates  in  its  discharge.  Again,  the  stronger  force  is  the 
more  efficient  disturber,  and  hence  for  two  reasons  the  dis- 
charge will  spread  most  along  the  direction  in  which  the 
molecules  are  most  unstable.  Now  suppose  that  the  unstable 
molecules  are  packed  inside  a  tube  whose  walls  eve  C(jnstructed 
of  molecules  so  stable  that  they  will  not  discharge  at  all,  and 
su[)pose  that  they  are  packed  with  their  polar  axes  parallel. 
Manifestly  a  discharge  initiated  at  any  point  in  the  tube  will 
travel  with  great  facility  along  the  length  of  the  tube. 

Such  is  the  structure  of  a  nerve-fibre.  It  is  composed  of 
an  axis-cylinder  of  grey  matter,  enclosed  in  a  tube  of  substance 
that  will  not  discharge.  We  have  seen  that  each  molecule 
that  discharges  adds  something  to  the  force  of  the  total 
discharge,  and  hence,  if  the  supposed  view  is  correct,  the  nerve 
current  ought  to  be  stronger  the  longer  the  tract  of  fibre  that 
it  has  traversed  ;  and  it  is  a  well-established  fact  in  physiology 
that  "  if  the  irritant  remains  the  same,  the  longer  the  portion 
of  nerve  irritated,  the  stronger  is  its  action  on  the  muscle." 

Having  such  a  construction  as  described,  when  a  medullated 
nerve-fibre  transmits  a  wave  of  force,  this  wave  is  entirely 
(•(jiifined  to  the  axis-cylindir  iu  wiiich  it  runs  from  end  to 
end.  The  stably  arranged  sheath  prevents  all  dilVnsiou  nl"  the 
discharge.  But  all  nerve-fibres  do  not  pc)sst'ss  a  mcdulhiry 
sheath.  Very  many  iibrcs  arc  naked  throughout  their  length, 
and  all  ai<!  (k'stitut(^  of  sheatli  at  llieir  ends,  I'^roiii  this  we 
may  infer  that  some  nerves  allow,  uucK-r  some  oircumstaiiees,  a 
certain  hiti'ial  <lifi'usion  of  the  currents  passing  along  tlieui, 
and  that  this  diifiision  may  occur  at  the  cuds  of  all  nerves. 
We   need    not  suppose,  thai   where   there    is  no  sheath   there   is 
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no  restriction  of  this  lateral  'lifliisioii,  imr  tiiat  where  a  nerve- 
fibre  loses  its  sheath  the  currents  spread  from  it  uniformly 
in  all  directions  ;  but  we  may  be  certain,  from  the  existence 
of  the  sheath,  that  its  absence  allows  to  the  currents  some 
lateral  dift'usion.  If  not,  there  is  no  need  for  a  sheath. 
When  we  look  at  a  section  of  grey  matter  under  the  microscope, 
we  see  a  number  of  fibres  traversing  in  various  directions  an 
intervening  substance.  The  fibres  are  not  divided  from  the 
inter-fibrous  substance  by  any  sheaths  or  membranes.  No 
conspicuous  difterence  can  be  found  between  their  substance 
and  the  substance  in  whicli  they  are  imbedded.  As  a  rule,  the 
tissue  must  be  consideraldy  altered  by  immersitjn  in  dill'erent 
fluids,  or  by  stiiiuing,  or  both,  before  any  difterence  at  all  is 
discernible  ;  and  when  the  fibres  are  in  this  way  made  con- 
spicuous, very  many  of  them  taper  off  to  an  extreme  tenuity 
and  become  at  length  indistinguishable  from  the  ground- 
substance.  By  more  ehiborate  preparations,  and  by  better 
methods  of  staining,  the  fibres  may  be  tracked  farther  and 
farther;  they  may  be  traced  int(_»  prolongations  of  greater  and 
greater  tenuity;  but  tiie  more  perfect  our  methods,  and  the 
more  laborious  our  observations,  the  more  certain  it  becomes, 
that  the  great  majority  of  nerve-fibres  taper  off  into  fine  points 
which  lie  imbedded  in  the  ground-substance.  From  these 
observations  three  inferences  may  justifiably  be  drawn.  From 
the  di liferent  action  of  reagents  upon  the  fibres  and  on  the 
matrix,  we  may  infer  that  the  molecular  constitution  of  the 
fibres  is  different  from  that  of  the  matrix.  From  the  pre- 
cautions and  preparations  necessary  to  display  this  difference, 
we  may  infer  that  it  is  not  very  great.  And  from  the  increas- 
ing difliculty  in  tracing  the  fibres  as  they  extend  further  from 
their  main  trunk,  we  may  infer,  that  the  difterence  between 
the  molecular  constitution  (»f  the  fibres  and  that  of  the  matrix 
diminishes  as  the  former  approach  their  free  terminations. 
Viewing  them  with  regard  to  their  molecular  stability,  it  can 
scarcelv  be  doul)ted  that  the  molecules  of  the  fibr(\s  are  more 
nnstable  than  those  of  the  matrix ;  but  considering  the  simi- 
laritv  of  the  two  substances,  the  difference  of  stability  is 
probably  not  great,  and  becomes  less  as  we  approach  the  t(M'nii- 
nation  of  the  fibre,      if  we  accept  this  view,  in  lavour  of  whicii 
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there  are  several  arguments  that  cannot  be  reproduced  here, 
we  are  committed  to  certain  other  views  regarding  the  transmis- 
sion of  waves  of  force,  or  discharges  along  these  fibres.  Suppose 
a  molecule  in  one  of  these  fibres  to  discharge.  Force  is 
liberated,  and,  if  the  molecules  of  the  fibre  are  supposed 
symmetrical  and  similar,  spreads  in  all  directions  both  along 
and  across  the  fibre.  When  the  discharge  has  spread  throuorh 
the  whole  thickness  of  the  fibre,  so  that  all  the  molecules  in  a 
transverse  section  are  discharging,  it  impinges  against  the 
molecules  of  the  surrounding  matrix,  which,  by  hypothesis,  are 
not  so  easily  discharged  as  the  molecules  of  the  fibre  itself. 
It  is  obvious  that  the  next  event  will  depend  entirely  on  the 
strength  of  the  discharge.  If  the  impact  of  the  force  is  strong 
enough  to  knock  down,  not  only  the  loose  atoms  that  compose 
the  molecules  of  the  fibre,  but  also  the  somewhat  more  firmly 
compacted  atoms  that  compose  the  molecules  of  the  matrix, 
then  the  molecules  of  the  latter  that  abut  upon  the  fibre  will 
be  discharged.  Discharging,  they  will  liberate  force,  and  will 
pass  on  the  movement  in  increased  intensity  to  the  molecules 
lying  further  from  the  filn-e.  Hence,  powerful  discharges  will 
not  only  traverse  the  fibre,  but  spread  iuto  matrix  also.  If, 
however,  the  discharge  passing  along  the  fibre  has  not 
sufficient  force  to  upset  the  more  stable  molecules  of  the 
matrix,  it  will  remain  limited  to  the  fibre,  and  will  pass  along 
its  length  without  becoming  laterally  diffused.  To  suppose 
that  the  waves  of  discharge  in  the  nerve-centres  are  entirelv 
limited  to  the  fibres,  is  a  mistake,  and  a  very  vital  mistake. 
Whether  they  remain  confined  to  the  fibres,  or  whether  they 
overflow  and  permeate  the  imbedding  substance,  depends, 
otluu-  things  being  equal,  on  the  strength  of  the  discharge ; 
and  the  ])ossibility  of  their  escape  from  tlie  limits  of  the  fibre 
into  and  through  the  surrounding  substance  is  one  of  tlie  most 
iinj)ortant  properties  of  nervous  tissue,  and  the  foundation 
ol'  011(3  <jf  the  most  valuable  of  all  faculties — the  faculty  ol 
progress. 

N(jt  oidy  nijiy  a  cnrrcnt,  it"  siilliciiutly  powerful.  «'S('Mp('  from 
the  fibre  and  spread  tlirougli  tlie  grouiiil-siibstaiu-e.  but  there 
air  riieuinstances  in  uliieli  a  cnricnl  in  a  libre,  liouescr  feeble, 
////(.s/  iteeoiiif  diffused  into    the  siiiTounding    nuilrix.       Suppose 
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the  ease  of  a  fibre  which  tapers  oflf  and  ends,  after  a  longer  or 
shorter  course,  as  an  attenuated  point.  What  becomes  of  a 
current  of  force  when  it  reaches  tliis  termination  ?  Ajrain,  we 
must  consider  the  process  as  an  aftair  of  decompounding 
mcdecules.  If  we  take  a  number  of  cross-sections  of  the 
tapering  nerve,  the  area  of  each  section  becomes  less  and  less 
as  we  approach  the  point.  Tiic  structure  of  the  fibre  being 
supposed  uniform,  it  follows  that  the  number  of  molecules 
exposed  in  each  cross-section  becomes  less  and  less  in  each 
successive  section.  In  other  words,  as  the  wave  travels  along 
the  fibre,  the  discharge  of  a  number  of  molecules  is  passed  on 
to  a  less  number.  The  force  impinging  on  the  less  number 
is  not  less  than  the  force  imi)iuging  on  the  greater  number. 
On  the  contrary,  it  is  greater,  for  it  is  reinforced  by  the 
discharjre  of  the  latter.  But  the  same  amount  of  force  when 
ai)i)lied  to  a  less  number  of  molecules  will  produce  a  greater 
effect  upon  each  than  when  applied  to  a  greater  number, — it 
will  discharge  the  less  number  more  completely.  In  other 
words,  as  the  discharge  approaches  the  termination  of  the  fibre, 
it  increases  in  intensity.  When  the  discharge  reaches  the 
extreme  point  of  the  attenuated  fibre  it  will  have  a  consider- 
ably greater  intensity  than  it  had  where  the  fibre  was  consider- 
ably thicker ;  that  is  to  say,  its  impact  against  the  molecules 
that  lie  round  the  point  of  the  nerve  will  be  more  powerful 
than  its  impact  against  the  molecules  that  bound  tlie  fibre 
laterally ;  and  hence  a  discharge  which  is  not  powerful 
enough  to  escape  laterally  from  the  fibre,  may  yet  have 
sufficient  impetus  to  escape  at  its  termination.  When  we 
remember  that  the  molecules  of  the  matrix,  although  more 
stable  than  those  of  the  fibre,  are  not  much  more  stable,  it  will 
be  evident  that  when  currents  of  various  intensity  are  very 
frequently  passiug  along  the  fibres,  there  must  occasionally 
occur  some  that  are  not  powerful  enough  to  discharge  those 
molecules  of  the  matrix  that  surround  the  course  of  the  fibre, 
but  yet  gather  intensity  enough  to  discharge  those  that 
surround  its  termination. 

So  far,  we  have  discussed  the  nervous  discharge  without 
once  mentioning  the  nerve-cells,  an  omission  that  may  well 
arouse  astonishment,  but  one  that   h.us  Won  nunle  designedly. 
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It  is  customary  to  regard  the  nerve-cells  as  unique  bodies 
possessing-  wonderful  and  even  miraculous  powers.  They  are 
able,  it  is  said,  not  only  to  transfer  force  from  one  fibre  to 
another,  but  to  transmute  a  wave  of  force  into  a  conscious 
sensation,  and  an  idea  into  a  movement ;  they  are  able  to 
suppress  movements ;  not  only  force  but  memories  are  stored 
away  in  them ;  they  are  the  active  portion  of  the  nervous 
system,  the  remainder  being  either  mere  packing  or  merely 
subsidiary  and  supplementary  material.  Most  of  these  views 
are  certainly  erroneous,  and  all  require  modification.  The 
nerve-cells  cannot  transmute  a  movement  into  a  feeling  or 
an  idea  into  a  movement.  They  cannot  contain  memories. 
They  are  not  the  only  active  portions  of  the  grey  matter. 
That  they  are  active  constituents  of  the  grey  matter  admits 
of  no  doubt ;  but  they  are  far  from  being  the  only  or  even 
the  most  important  of  such  constituents. 

The  nerve-cells  are  continuous  with  the  fibres.  It  is  common 
to  speak  of  a  fibre  as  entering  a  cell ;  but  the  connection  between 
them  will  be  more  correctly  conceived  if  the  cell  is  regarded  as 
a  bulging  of  the  fibro,  and  the  fibre  as  a  prolongation  of  the 
cell.  There  are,  it  is  true,  cells  which  appear  to  be  isolated, 
and  which  have  no  discernible  connection  with  any  fibre ;  and 
it  is  extremely  significant  that  these  cells  have  no  cell-wall, 
and  are  less  distinguishable  from  tlie  matrix  in  wliich  thev  are 
imbeddt'(l  than  any  otlier  form  of  cell ;  but  the  great  majoritv 
of  cells  are  continuous,  with  the  substance  of  one  or  more 
lil)res.  Between  the  molecular  structure  of  the  cells  and 
the  molecular  structure  of  the  fibre  there  appears  to  be  some 
difference,  but  assuredly  the  difference  is  not  great.  There  is 
no  line  of  division  Ijetwcen  thmi.  Tlie  one  merires  bv 
insensible  degrees  into  the  otlier.  Tiieir  optical  appearances 
and  their  resjHmse  to  reagents  are  almost  identical,  and  what- 
ever differences  can  \n-  I'oinid  to  exist  between  them  are 
largely  expli('al)le  liy  ijie  greater  bulk  and  dilVerenf  form  of 
the  cell  -by  tlie  dilferenl  mode  ol'  aggregation  of  iIk- 
II  Kill '(Miles.  Sii  PI  losing,  lor  the  sake  of  argiiiiiciit.  lli.ii  t  lie  ells 
are  eoiiiposiil  of  molecules  preeisely  similar  to  those  of  tlu> 
liliifs,  still  the  iiinetioii  of  th<'  cells,  or  the  manlier  in  which 
their  nil  I  hell  Irs  as  a  u  hole  l)(ha\  I'  iiiidir  I  he  iiii|iart  ol'  a  force, 
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will  be  diftVrent  from  that  of  the  fibre-mohn-uU's.     T-«'t  us  see 
wliat  this  (lifl'erence  will  he. 

The  miiiu  diHerence  in  aggregation  between  tin'  wW  ;nnl  the 
iibre,  is  that  within  any  given  distance,  greater  than  tlu-  dia- 
meter of  the  fibre  and  less  than  that  of  the  cell,  there  is  a  much 
frreater  number  of  molecules  in  the  cell  than  in  the  fibre. 
Supposing  a  cell  to  have  a  diameter  only  ten  times  as  great  as 
that  of  a  fibre,  which  is  a  moderate  average,  and  to  \ye  of 
similar  uniform  molecular  constitution,  then,  if  discharges  of 
equal  intensity  are  started  from  the  middle  point  in  the  long 
axis  of  each  and  spread  to  the  circumference,  the  discharge  in 
the  cell  will  liberate  lOUO  times  as  much  force  as  that  in 
the  fibre,  and  will  occupy  only  10  times  as  much  time,  so 
that  in  each  unit  of  time  the  cell  will  liberate  on  the  average 
100  times  as  much  force  as  the  fibre.  In  other  words,  the 
discharge  in  the  cell  is  of  a  more  explosive  character  than  that 
in  the  fibre,  supposing  both  to  be  similarly  constituted  and  to 
be  similarly  disturbed  by  equal  forces.  It  is  possible  that 
the  molecuhs  of  the  cell  are  more  unstably  constituted  than 
those  of  the  filire,  but  of  tiiis  we  have  no  evidence.  But 
since  most  cells  are  a  meeting-point  for  several  fibres,  it  is 
obvious  that  while  the  impinging  foree  which  sets  up  a 
discharge  at  any  point  of  a  fibre  can  arrive  in  one  of  only  two 
directions,  that  which  discharges  a  cell  may  arrive  fnmi 
several  directions,  in  some  cells  probably  from  any  direction. 

Since  a  large  cell  contains  more  molecules  than  a  small  one, 
it  will,  if  similarly  constituted,  liberate  more  force  in  its  dis- 
charge ;  and  since  the  more  explosive  character  of  the  dis- 
charge in  the  cell  depends  on  the  longer  radius  that  can  be 
drawn  from  the  starting-imint  of  the  discharge  to  the  peri- 
phery of  the  cell,  it  is  obvious  that  a  large  cell  will  liberate 
force  in  a  more  explosive  manner  than  a  small  one.  Hence 
where  an  cftect  depends  on  both  the  amount  and  the  sudden- 
ness of  the  discharge,  the  larger  cell  will  have  the  advantage 
in  both  ways.  It  is  significant  that  larg*^  nerve-cells  are 
specially  characteristic  of  motor  regions. 

Kcferencc  has  been  maile  to  the  fact,  tliat  some  cells  haviMio 
fibres  in  direct  connection  with  tiiem.  Such  cells— I  spi'ak 
only  <»f  those  that   are  adiiiittid  to  Im-  nerve-cells— must    have 
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tlie  same  fundamental  fmiction  as  other  nerve-cells — must 
accumulate  force,  and  discharge  it  upon  provocation.  But 
since  they  have  no  fibres,  the  only  possible  way  in  which  the 
jar  necessary  to  upset  the  equilibrium  of  their  molecules  can 
reach  them  is  through  the  matrix  in  which  they  are  im- 
bedded ;  and  the  only  possible  way  in  which  the  force  liberated 
by  the  discharge  of  such  cells  can  escape  is  through  the 
matrix.  Now  we  can  see  the  significance  of  the  fact  alreadv 
alluded  to,  that  apolar  cells  are  but  indefinitely  demarkated 
from  the  matrix  in  which  they  lie.  Were  it  otherwise,  they 
could  exercise  no  function,  for  any  boundary  between  the  dis- 
charging molecules  of  the  matrix  and  the  charged  molecules 
of  the  cell  would  prevent  the  former  from  acting  on  the  latter. 
The  same  barrier  would  imprison  the  discharge  and  prevent 
it  spreading.  As  it  is,  such  cells  may  be  looked  ou  as  but 
slightly  differentiated  portions  of  the  matrix.  They  are 
separated  from  it  by  no  defined  boundary,  and  can  freely  receive 
and  impart  impulses  from  and  to  it.  The  existence  of  such 
cells  is  an  additional  argument  for  the  active  function  which  is 
here  claimed  for  thq  matrix  of  the  grey  matter. 

Having  now  considered  separately  in  the  fibre  and  in  the 
cell  the  molecular  movements  which  constitute  their  function 
from  its  physical  aspect,  let  us  see  in  wliat  way  these  move- 
ments will  be  modified  in  their  passage  from  the  fibre  to  the 
cell  and  iVom  the  cell  to  the  fibre.  For  the  present  purpose, 
those  cells  wliich  aie  directly  continuous  with  fibres  may  be 
regarded  as  bulgings  in  the  course  of  fibres — as  protuberances 
at  a  place  of  division.  Now  suj'pose  a  wave  of  discharge  to 
pniceed  ahjug  a  nerve-fibre  and  to  arrive  at  one  of  these 
bulgings;  what  will  hajtpcn  ?  Vvinn  tlie  point  at  which  the 
nerve  joins  the  cell  a  dischargf  will  spread  through  the  wlutU- 
cell-substance.  The  ct  II  will  discharge  in  an  explosive 
manner,  ami  will  liberate  a  relatively  large  amount  of  force  in 
a  sliort  time.  This  force,  liberate(l  bv  the  molecules  within 
the  cell,  seeks  to  eSCupe.  A  hea<l  of  jU'essiire  is  established 
which  lends  to  a  restoration  of  e(|nilil»rium  by  llowing  oil"  in 
direcliniis  ill  which  pressure  is  less.  The  force  is  pent  up  in 
tile  c(  II    iiiiich   as  condensed   gas  is  p<'nt   u|>   in  a  sodawater 

liollle.        It     presses   ill  all   d  i  rect  iolis  aga  i  n^t    its  elivelopi-.        l>ii( 
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tho  boumlnry  of  tho  coll  is  coinjtoscd  of  material  which  is, 
metaphorical ly  speaking,  too  rigid  to  yield  to  the  pressure. 
The  bounding  molecules  are  too  stable  to  be  upset  by  any  force 
that  can  be  liberated  within  the  cell.  The  force  has  to  escape 
wherever  there  are  openings  in  the  boundary — in  other  words, 
wherever  the  cell-substance  is  prolonged  into  fibres;  and  these 
openings  are  few  and  small  in  comparison  with  the  whole  area 
of  the  cell.  As  in  other  cases  where  a  considerable  pressure 
escapes  through  few  small  openings,  the  rush  through  each 
opening  will  be  of  considerable  intensity — of  much  greater 
intensity  than  would  be  the  case  if  the  force  escaped  freely 
over  the  surface  of  the  discharging  cell.  We  see,  therefore, 
that  for  many  reasons  the  discharge  of  a  cell  along  the  fibres 
emerging  from  it  will  be  iar  more  powerful  and  far  more 
intense  than  the  discharge  whose  entrance  set  up  the  discharge 
of  the  cell.  In  other  words,  a  discharge  in  passing  through 
a  cell  undergoes  three  changes.  1.  Except  in  bipolar  cells, 
which  are  few,  it  is  communicated  from  a  single  fibre  to  several 
fibres,  2.  It  is  increased  in  force.  3.  It  is  increased  in 
intensity.  This  increase  in  the  force  and  intensity  of  the 
discharge  is  very  great  and  sudden,  and  in  comparison  w  ith  it 
the  increase  gained  by  a  discharge  in  passing  along  a  fibre  is 
insignificant  in  amount  and,  what  is  perhaps  of  more  impor- 
tance, is  gradual  in  its  accession.  For  these  reasons  the  term 
"discharge"  is  often  limited  to  the  process  as  it  occurs  in  the 
cell ;  the  process  as  it  occurs  in  the  fil)re,  although  identical 
in  nature,  being  neglected. 

So  far  we  have  dealt  with  the  j»hysical  functions  of  the  grey 
matter  as  occurring  in  a  structure  of  constant  comj)osition. 
We  have  considered  the  force  set  free  by  the  discharge  of  the 
molecules  as  travelling  from  place  to  place,  becoming  diftused, 
impinging  against  other  molecules,  and  efl'ecting  their  dis- 
charge. We  have  followed  the  course  of  the  discharge  from 
the  fibre  to  the  cell  and  from  the  cell  to  the  fibre,  and  we  have 
not  forgotten  that  it  may  permeate  the  matri.x  also.  But 
every  disturbance  that  has  yet  been  noticed  is  purely  and 
necessarily  a  temporary  one.  If  the  change  producf^I  in  a 
molecule  by  the  rearrangement  of  atoms  which  constitutes  its 
discharge  were  a  permanent  change,  it  is   obvious  that  the 
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molecule  would  be  of  no  further  use.  Thenceforth  it  would 
be  only  an  obstruction  and  an  encumbrance.  Only  on  con- 
dition that  the  fallen  atoms  are  replaced,  and  the  molecule 
restored  to  its  previous  condition,  is  a  further  exercise  of 
function  possible.  All  that  we  have  at  present  considered  is 
an  oscillation  of  structure  from  a  condition  of  less  stability  to 
a  condition  of  greater  stability  and  back  again ;  this  oscilla- 
tion of  structure  being  accompanied  by  a  concomitant  variation 
of  function,  the  molecules  now  liberating,  now  accumulating 
force.  We  have  now  to  notice  that,  besides  this  temporary 
effect,  there  is  produced  by  each  discharge  a  permanent  effect, 
which  is  of  enormous  importance,  and  which  is  the  basis  of  the 
psychological  function  of  the  grey  matter,  as  the  changes  of 
whicli  we  have  hitherto  spoken  are  the  basis  of  its  physio- 
logical function. 

Every  wave  of  force  that  passes  through  the  grey  matter 
discharges  all  the  molecules  against  which  it  breaks  that  are 
sufficiently  unstable  to  be  affected  by  it.  Whether  a  mole- 
cule is  discharged  by  a  force,  .depends  upon  three  conditions. 
First,  on  the  constitution  of  the  molecule  as  stable  or  unstable  ; 
second,  on  the  degree  to  which,  if  unstable,  it  has  recovered 
from  a  previous  discharge ;  and  third,  on  the  direction  with 
respect  to  its  polar  axis  from  which  the  force  arrives.  Some 
molecules,  even  of  extreme  complexity,  such  as  those  com- 
posing the  medullary  sheath  of  nerves,  are  of  such  stable 
constitution  as  to  l»o  incapable  of  discharge,  and  probably  all 
molecules  in  the  grey  matter  are  not  equally  susceptible  to 
this  change.  A  molecule  which  has  recently  been  deeply 
discharged  and  has  not  luid  lime  for  recuperation,  will  not,  it 
is  manifest,  suffer  discharge  except  on  the  iniiuiet  of  a  very 
|)0\verful  force.  IJut  suj)posing  all  the  moleenles  of  a  tnu-t  of 
grey  matter  to  luivo  a  similar  constitution,  and  to  be  eijually 
ciiargefl,  then  the  facility  with  which  a  discharge  pa.>^ses 
ihrough  it  will  dej)end  on  the  eomlition  of  tlie  third  factor — 
on  the  degree  to  which  the  direction  ol"  the  \\a\e  ap|iro\iniates 
to  the  directit>n  of  thejioiesof  the  nh)lecules.  Snppose  that 
(he  poles  of  all  the  molecules  are  parallel  to  one  another,  ami 
sii|t|»osc  llial  tlic  im[»inging  force  tra\cls  in  the  jiolar »lirectioii. 
rinii    il     i>    nli\iiins    lliat    tlic    r.icililN     lor    the    |>assai;c   of   the 
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di.sehai'i]^o  is  at  n  luaxiiiiuni.  Sucli  a  iiiolci-ular  stnirtnrt'  is 
the  most  pcnnoable  jiossible.  lint  now  snp])t>so  that  tliu 
discharge  passes  through  a  structuro  in  whicli  the  majority  of 
the  molecules  have  their  jioles  in  the  direction  of  the  course 
of  the  discharge,  but  some  are  placed  obliipudy  at  various 
degrees  of  inclination  to  this  direction.  Sucli  a  structure  is 
manifestly  less  permeable  to  the  discharge  than  the  previous 
structure.  Hence,  when  discharges  of  equal  strength  enter  a 
given  thickness  of  each  structure,  a  less  amount  of  discharge 
will  emerge  from  the  second  tract  than  fnmi  the  first.  A 
I'esiduc  of  force  equal  to  the  difference  between  the  two 
discharges  on  their  exit  has  been  retained  in  the  second  tract. 
What  has  become  of  tliis  force?  In  what  way  has  it  been 
disposed  of  ?  It  has  been  vsed  up  in  shifting  the  mohcuIen 
HO  as  to  hriiK/  their  pohs  ncanr  to  paraUdism.  Whenever  a 
discharge  passes  through  a  tract  of  grey  matter  winch  has  not 
reached  its  maximum  of  permeability,  a  part  only  of  tlie 
discharge  issues  from  the  tract,  and  the  remainder  is  spent  in 
rendering  the  tract  more  permeable.  The  less  permeable  the 
tract,  the  greater  the  proportion  of  the  discharge  used  \\\>  in 
increasing  its  permeability.  The  more  permeable  the  tract 
becomes,  the  less  the  proportion  of  the  discharge  devoted  to 
this  purpose,  and  the  greater  the  proportiim  that  emerges. 
When  the  permeability  reaches  its  maximum,  the  discharge 
that  emerges  is  actually  greater  than  that  which  enters,  owing 
to  the  accession  that  it  receives  from  the  decompounding  of 
the  molecules.  How  the  passagi;  of  a  wave  of  force  through  an 
aggregate  of  molecules  of  different  degrees  of  stability  changes 
the  less  unstalde  UKdeculcs  into  more  unstable  ones,  is  perhaps 
not  yet  precisely  ascertained.  Tiiose  who  desire  to  pursu(^  the 
subject  will  find  it  discussed  at  length  in  !Mr.  Herbert  Spencer's 
'  Principh's  of  iiiology,'  §§  .'5  to  23,  and  304 ;  and  in  his 
'  l*rinci[iles  of  Psychology,*  §§  223  to  230.  It  will  be  enough 
here  to  quote  two  illustrations  from  those  great  works,  which 
serve  to  give  an  accurate  notion,  not  indeed  of  the  kind  of 
change  that  takes  ])lace  in  this  particular  instance,  but  oi  the 
uianuer  in  which  a  lorcc  in  passing  from  ])article  to  particle 
may  be  cxpeMficil  in  two  ways,  part  being  absorbed  in  altering 
the  (lisjmsitjon   of  the  particles,  and  the   rest  boiug  passed  on 
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.  to  the  extremity  of  the  series  of  particles.  "  Take  the  rude 
analogy  furnished  by  a  row  of  bricks  on  end,  which  overthrow 
one  another  in  succession.  If  such  bricks  on  end  have  been 
adjusted  so  that  their  faces  are  all  at  right  angles  to  the  line 
of  the  series,  the  change  will  be  propagated  along  them  with 
the  least  hindrance ;  or,  under  certain  conditions,  with  the 
greatest  multiplication  of  the  original  impulse.  For  when  so 
placed,  the  impact  each  brick  gives  to  the  next,  being  exactly 
in  the  line  of  the  series,  will  be  wholly  effective  ;  but  when 
they  are  otherwise  placed  it  will  not.  If  the  bricks  stand  with 
their  faces  variously  askew,  each  in  falling  will  have  a  motion 
more  or  less  diverging  from  the  line  of  the  series ;  and  hence 
only  a  part  of  its  momentum  will  impel  the  next  in  the 
required  direction.  .  .  .  Suppose  that  the  row  of  bricks,  which 
were  at  rirst  very  much  out  of  parallelism,  have  fallen,  and 
that  part  of  the  motion  given  by  each  to  the  next  has  gone 
towards  bringing  their  faces  nearer  to  parallelism  ;  and  suppose 
that,  without  further  changing  the  positions  of  their  bases,  the 
bricks  are  severally  restored  to  their  vertical  attitudes ;  then 
it  will  happen  that  if  the  serial  overthrow  of  them  is  repeated, 
the  actions,  thougli  the  same  as  before  in  their  kinds,  will  not 
be  the  same  as  before  in  their  degrees.  Each  brick,  falling  as 
it  now  does  more  in  the  line  of  the  series,  will  deliver  more 
of  its  momentum  to  the  next;  and  less  momentum  will  be 
taken  up  in  moving  the  next  towards  parallelism  with  its 
neiglibours." 

A  further  consequence  of  this  increasing  permeability  of  the 
tissue  to  tlie  discharge  will  be  the  increasing  limitation  of  the 
discharge  to  narrower  and  narrower  clumnels.  "  Along  a  line 
of  (liscliargr,  there  is  a  genesis  of  the  matter  mcjst  capable  of 
coniMiunieating  the  discharge.  Every  time  an  incipient  ni-rve 
is  traversed  by  another  wave  of  molecular  motion,  there  is  apt 
to  \m  a  further  formation  of  the  molecules  which  are  iso- 
merically  traiisfornh-il  by  the  wave  and  jtass  it  on  in  being 
trausfonued.  This  process  acts  with  eoutiuually  iuereasing 
power,  for  two  reasons.  One  is  that  pntgressing  liniitati(tn 
of  the  wav"  to  a  well-marked  line,  enaldes  it  to  prodne»> 
more  ([.•(•id.'d  elVe(!ts  along  that  line.  An  illiisl  lal  loii  will 
hen;    hclit   IIS       \\*lieii   u   l)odv   of  wait  r    llow.^  over    II   >urlaee 
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oftering  no  distinct  course,  it  thins  out  into  wide-spread 
shallows  near  its  martjin,  where  it  is  almost  motionless  ;  und 
it  has  but  little  motion  even  along  its  central  deepest  parts. 
But  if  the  inundation  is  long  continued,  the  abrading  action  oi 
the  current  along  these  central  deepest  parts  where  it  moves 
fastest,  tends  to  deepen  its  channel  there  more  than  elsewhere. 
A  secondary  result  is  a  retreat  of  the  water  from  the  shallows 
— the  current  becomes  more  concentrated.  In  proportion  as 
it  becomes  more  concentrated,  the  force  of  its  central  part 
becomes  greater  still,  and  the  deepening  more  rapid ;  which 
entails  a  further  drawing-in  of  the  margins  and  a  further 
addition  to  the  excavating  force.  So  that  the  growing 
definiteness  of  the  current  brings  a  growing  power  of  making 
its  channel  quite  definite.  Now  though  in  the  case  before  tis 
we  have  not  a  motion  of  matter  over  matter,  but  a  transfer  of 
molecular  motion  from  molecules  to  molecules,  the  parallel 
holds.  Any  greater  effect  produced  by  the  transfer  along  one 
part  of  its  originally  broad  course,  similarly  tends  to  concen- 
trate the  transfer  along  this  part,  and  thus  to  intensify  the 
action  which  makes  this  part  a  precisely  marked  channel.  A 
further  facilitation  results  from  an  absolute  increase  in  the 
amount  of  the  nervous  discharge.  The  more  permeable  the 
line  of  molecules  becomes,  the  greater  becomes  the  initial 
quantity  of  molecular  motion  it  draughts  off.  As  with  water, 
the  formation  of  a  definite  channel  not  only  makes  the 
transfer  easier  and  adds  to  the  excavating  power  of  the 
current,  supposing  its  voluuio  be  constant,  but  also  (if  the 
reservoir  can  supply  more)  augments  the  volume  carried 
away,  which  again  adds  to  the  excavating  power ;  so  the  for- 
mation of  a  better  line  of  nervous  communication  is  followed  by 
an  increase  of  the  wave  that  sets  out  to  traverse  it,  and  a  con- 
sequent increase  in  the  channel-making  action.  Once  more, 
every  addition  to  the  molecular  motion  transmitted,  adds  to 
the  effectiveness  of  each  discharge  in  overcoming  an  obstacle. 
Suppose  the  greater  part  of  its  channel  has  become  tolerably 
permeable,  but  tliat  at  some  place  in  it  the  eolloidal  niattt-r  is 
less  transformed  than  elsewhere  into  the  (it  tvpe.  Then  the 
more  the  rest  of  its  ehannid  increases  in  penneabiiilv,  the  more 
powerl'iil   niMsl    be  tile    wave  of  iiiolccular  motion   brought  to 
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bear  on  the  untransformed  part,  and  the  greater  must  be  the 
tendency  to  transform  it.  Hence  the  channel  will  progress 
towards  a  state  of  uniform  permeability." 

From  what  has  gone  before,  the  reader  will  have  perceived 
that  the  freely  permeable  channels  of  communication,  or  the 
lines  of  aggregation,  of  the  most  unstable  molecules  are  the 
nerve-fibres.  This  is  common  knowledge.  What  is  not  so  gene- 
rally recognised  is  that  other  channels  of  communication  exist. 
Apart  from  the  foregoing  reasoning  and  from  all  question  of 
the  mode  of  origin  of  nerve-fibres,  there  is  ample  evidence  of 
the  existence  of  such  other  channels.  It  is  a  fact  that  a  vast 
number — an  overwhelming  majority — of  the  nerve-fibres  in  the 
grey  matter  end  at  one  extremity  as  fine  points  — have  no  dis- 
cernible channel  into  which  the  waves  of  force  that  traverse 
them  can  be  delivered.  Each  advance  in  our  means  of 
research  enables  us  to  trace  these  nerves  a  little  further  ;  but 
still  their  destination  eludes  us,  the  newest  researches  show  us 
no  more  definite  ending  than  a  tapering  point.  If  the 
matrix  of  the  grey  matter  has  no  carrying  function,  each  of 
these  fibres  is  funetionless.  They  are  all  histological  abor- 
tions— tentative  efforts,  which  have  failed,  to  connect  distant 
cells.  An  hypothesis  which  involves  the  supposition  that  the 
immense  majority  of  nerve-fibres  are  so  much  waste  material, 
is  monstrous.  According  to  the  views  that  are  here  advocated, 
such  fibres  are  merely  portions  of  channels.  They  are  those 
])ortions  in  which  the  process  of  mobilisation  is  comjjlete  ;  and 
they  are  supplemented  by  prolongations  in  which  the  process 
is  incomplete — in  which  the  molecules  tliat  have  acquired  the 
niaxiiinim  of  iiistal)ility,  and  at  the  same  time  liave  a('((uired 
the  power  of  acting  diffi-reiitly  on  reagents  and  on  light,  do 
not  constitute  a  sufficient  proportion  of  tlie  molecules  forming 
the  whole  chaiiiiel  to  give  it,  as  a  whoh>,  o[)tie.d  and  other 
(pialities  so  distinct  from  tlie  surrounding  matrix  as  t*)  enahii- 
us  1o  recognise  it  as  different.  This  is  not  mere  hvpothesis  ; 
foi'  w  liere  we  have  a  reagent  which  alVeets  iiio.e  pnwert'idK 
than  previous  reagents  these  altered  nioh-cules,  it  enal»les  us 
lo  liMce  (he  nerve-fil)res  further  than  a  less  powerl'iil  reagent. 
In  niher  words,  it.  Itriiigs   into  view    prcdongations  of  the  lihres 

I  hat    were  before  iii\  isilile. 
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It  is  not,  however,  necessary  to  suppose  that  every  iiervo- 
lihre  is  prohmire'l  by  a  delinitc,  if  invisible,  channel  to  an 
ending  in  a  ncrve-cell.  It'  the  doctrines  here  advocated  are 
correct,  there  nnist  be  many,  very  many  liljrcs  tliat  have  no 
such  definite  termination.  It  is  one  of  the  most  vital 
principles  of  that  neurology  which  forms  the  basis  of  psycho- 
logy, that  nerve-iibres  and  nerve-cells  are  not  the  only 
channels  of  communication  in  the  grey  matter.  If  the  visible 
channels  terminate  in  channels  which  are  not  sullicieiitly 
dit!ereutiated  from  the  matrix  to  be  visible,  the  inference  is 
obvious  that  the  discharge,  which  in  passing  along  the  visible 
channel  is  restricted  to  that  channel,  may,  when  it  reaches  the 
invisible  channel,  begin  to  spread  into  the  matrix  which  is  so 
little  different.  And  if  the  fibres  are  gradually  formed  out  of 
the  matrix  by  the  passage  through  it  of  discharges,  tlien  of 
course  the  matrix  must  be  permeable  to  the  discharge.  This 
doctrine  stipplies  functions  at  once  to  those  apparently  aimless 
fibres  that,  ending  in  free  terminations,  constitute  so  large  a 
bulk  of  the  grey  matter,  to  the  interlil)rillar  matrix  which 
forms  a  still  larger  proportion  of  it,  and  to  the  apolar  cells, 
which  if  visible  fibres  are  the  only  channels  of  communication, 
are  an(jmalous  superfluities. 

The  conception  of  the  physical  condition  of  the  grey  matt(>r 
that  we  have  now  reached  is  this.  It  is  composed  of  comjdex 
molecules  whose  atomic  constitution  is  such  that  they  readily 
undergo  internal  changes  without  being  disintegrated.  These 
changes  are  of  two  main  orders.  One,  which  occurs  on  the 
impact  of  a  force,  consists  in  the  fall  of  the  atoms  into  more 
stalile  positions,  and  is  accompanied  by  a  liberation  of  force; 
from  the  molecule.  The  other  is  the  reverse  change,  and 
consists  in  the  restoration  of  the  fallen  atoms  to  their  previous 
]K)sitions,  and  is  accompanied  by  a  storage  of  force  in  tiie 
molecule.  An  illustration  of  those  changes  may  be  found  in 
the  waves  of  movement  that  i)ass  over  a  cornfield  under  the 
pressure  of  the  wind.  Each  stalk  of  wheat  bends  down  under 
the  impact  of  the  wind  into  an  inclined  position,  ami  in  doing 
so  strikes  against  other  stalks  and  liberates  the  force  which  we 
recognise  by  rustling  sound.  No  sooner  is  the  bemling 
complete,  than  the  ehislieity  of  the  stalk  asserts  itselt   and   \\\c 


THE    NERVOUS   DTSCIIAllGE.  oUo 

car  rises  into  the  erect  position,  ready  for  the  next  gust  of 
wind  to  bend  it  down  again.  The  two  movements  occur  in 
alternation,  one  under  the  influence  of  an  external  force,  the 
other  under  the  operation  of  intrinsic  forces  when  the  outside 
force  has  ceased  to  act.  The  greater  the  impinging  force,  the 
greater  the  depression  of  the  ear.  The  more  stalks  that  are 
affected,  the  wider  the  wave  ;  the  more  each  stalk  is  bent,  the 
deeper  the  wave.  Finally  the  wave  of  movement  passes  from 
one  end  of  the  field  to  the  other  without  any  redistribution  of 
the  stalks  of  corn. 

All  the  molecules  of  the  grey  matter  have  not  the  same 
susceptibility  to  these  changes,  or,  what  is  more  probable,  the 
molecules  are  not  equally  susceptible  in  all  positions  with 
regard  to  the  disturbino;  force.  If  we  imagine  the  stalks  of 
corn  to  be  oval  in  section,  it  will  be  evident  that  they  will 
bend  more  readily  to  a  \\ind  in  the  direction  of  the  short  axis 
of  the  oval  than  to  one  in  the  long  axis.  If  there  be  much 
difference  between  the  axes,  the  stalks  will  not  bend  at  all  in 
the  direction  of  the  long  axis  ;  and  if  each  gust  of  wind  which 
strikes  them  on  either  side  of  the  long  axis  is  able  to  twist 
them  slightly,  so  as  to  turn  them  more  broadside  on  to  a 
similarly  directed  gust,  these  properties  will  have  a  still 
more  extended  analogy  to  those  of  the  molecules  of  the  grey 
matter. 

Such  being  the  structure  of  the  grey  matter,  we  have  now-  to 
get  a  clear  conception  of  its  function  in  physical  terms.  To 
do  so,  wo  must  imagine  the  structure  thus  described  as  per- 
meated continually  and  throughout  by  innumerablo  waves  of 
discharge.  We  must  recognise  that  there  is  a  circulation  of 
force  in  the  body,  just  as  there  is  a  circulation  of  matter. 
Tlie  latter  takes  place  mainly  in  the  blood-vessels,  the  former 
mainly  in  tht^  nerves;  and  the  two  are  in  many  resjx'cts  com- 
pai'able.  Along  every  nerve-ilbre  giisjios  of  force  continualh 
s(ie(^(;ed  oui^  another,  as  waves  of  blood  [)ass  through  the  arteries, 
livery  nerve-cell  is,  as  it  were,  a  heart  which  receives  the 
eiirnsnt  flowing  into  it,  and  discharges  it  with  incri'ased 
impetus.  Mvery  tract  of  matrix  is  eomp;trabli>  with  the 
int.ereapillary  tissne.  As  the  blood  plasma  soaks  tliidM'iii 
such  tissue  in  no  eonslani  diiecliou.  witlioiil  'Idinite   boundar\- 
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and    with    iiR't)ii.si(leml)le    impetus,  so  the    nervous  discharge 
dilViiSL's  itself  throu<2:h  the  matrix  of  the  grey  matter  iu  no 
driiiiitc  ehaimcl,  and  with  an  impetus  inferior  to  that  which 
obtains  in  the  nerves.     As  through  the  intercapilhiry  tissue 
new  capiUaries  are  formed  by  protrusions  from  the  old,  so  in  the 
matrix  ()f  the  grey  matter  new  libres  are  forme(l  by  protrusions 
from  the  old.     Not  only  in  the  grey  matter  do  these  currents 
of  force  circulate;  they  are  carried  by  the  nerves  to  the  utter- 
most parts  of  the  body.     There  is  scarcely  a  recess  or  nook  of 
the  organism  to  which  they  do  not  penetrate.     While  by  far 
the    greatest    quantity    is    draughted  into  thp  muscles,  large 
supplies  go  to  all   the   tissues,  where  their  access   regulates 
those  molecular  disintegrations,  rearrangements,  and  integra- 
tions   that    ctuistitute    nutrition    and    waste,    secretion    and 
excretion.      The   force   thus   expended   is   continually    being 
renewed  from  the  store  that  accumulates  in  the  nerve-cells  in 
the  intervals  of  their  activity.     But  however  highly  charged  a 
nerve-cell  may  be,  it  never  discharges  spontaneously.     How- 
ever unstable  its  molecules,  some  force,  even  if  infinitesimal, 
is  needed  to  set  the  process  going.     Spontaneous  movement, 
in  the  sense  of  movement  originating  without  previous  move- 
ment, is  unknown — is,  as  far  as  we  know  the  constitution  of 
the  universe,  impossible.     It  implies  a  creation.     We  have  to 
account,  then,  for  the  first  shock  that  sets  all  the  movement 
going.     If  we  trace  a  discharge  back  frt)m  fibre  to  cell  and  from 
cell  to  fibre,  we  must  always  come  at  last  to  currents  that  arrive 
from  outside  the  grey  matter  along  the  nerves  that  are  called 
sensory  or  alTercnt.     There  is  no  other  possible  source  for  the 
first  shake  that  sets  all  the  movement  going.     And  when  we 
trace  this  afiferent  fibre  to  its  extremity,  we  always  find  that  it 
rises  somewhere  on  the  i)hysiological  surface  of  the  c»rganism — 
somewhere  where  forces  from  the  outside  world  can  act  upon  it, 
and  originate  the  currents  which,  when  they  arrive  at  the  grey 
matter,  act  as  exjdoders.     Further,  we  find  that  from  all  parts 
of  the  surface  of  the  body  nerve- fibres  start  antl  travel  inwar«ls 
to  the  great  central  masses  of  grey  matter.     And,  furthermore, 
we  find  that  several  parts  of  the  surface  are  esin-eially  modified, 
so  as  t(»  collect  and   transmit  to  these  nerves  extremely  slight 
disturbances  arriving  at   the  surface;  sueh  are  the  (»rgaus  of 
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special  sense.  To  complete  our  conception  of  the  }jliysical 
function  of  the  nervous  system,  we  must  therefore  picture  to 
ourselves  waves  of  force  starting  from  all  parts  of  the  surface 
of  the  organism,  and  converging  towards  the  great  central 
masses  of  grey  matter.  Here  they  are  sparse  and  feeble,  there 
they  are  stronger  and  more  numerous ;  and  from  special 
areas,  such  as  the  retina  and  the  internal  ear,  they  run  in 
powerful  currents.  Arriving  at  the  grey  matter,  these  currents 
join  in  and  reinforce  the  general  molecular  turmoil  which 
gbes  on  there ;  and  which  eventuates  in  far  more  powerful 
currents  that  are  continually  distributed  to  the  rest  of  the 
organism.  The  greater  part  of  these  outgoing  currents  .are 
supplied  to  the  muscles,  and  are  supplied,  as  has  been  said, 
continually.  So  long  as  the  muscles  are  at  rest,  the  currents 
reach  them  in  sufficient  amount  to  maintain  only  that 
incipient  contraction  which  we  call  their  tone  ;  but  that  even 
this  is  continually  varying  in  amount  is  shown  by  the  success 
of  the  muscle-readers,  who  can  discriminate  varying  shades  of 
muscular  tension  which  are  unknown  to  the  individual  in 
wliom  they  occur.  From  time  to  time  stronger  draughts  of 
force  issuing  from  the  grey  matter  reach  the  muscles  in 
sufficient  quantity  to  initiate  the  contractions  by  which  our 
movements  are  made.  Thus,  partly  as  mechanical  movement, 
partly  as  heat  and  other  forms  of  molecular  motion,  the  force 
accumulated  in  the  nerve-cells  j)asses  out  of  the  organism,  and 
the  redistribution,  so  far  as  the  organism  is  concerned,  is 
complete. 


\BSrESS     T\     rKHEl'.FJ.LUM:     SYrillLlTlC    SVMI'- 

Trnrs-  sruDKN  r.uxDNEss:  g]:i:at  occhmtal 

PAIX:      (;IM:AT      liENEFlT      FROM      CALOMEL: 
DEATH:  AUTOPSY. 

IJErORTED    BY   MONTAGU    HANDFIELD- JONES.    MB.    (LOND.), 

M.ll.O.P. 

G.  ]{.,  Mt.  IT),  (•oaclinian.  admitted  to  St.  ^Farv's  Hospital  undiT 
tlu-  care  of  l>r.  llandfiold-.Tdiios  on  Docenibcr  27tli,  18S.'», 
snftVrin2:  with  severe  pain  in  the  liack  of  the  head  and  neck, 
accompanied  by  retraction  of  the  head. 

Patient  is  a  healtuy-kiokinpf,  well-nonrislied  man  ;  is  married 
and  has  tliirtcen  children,  all  healthy  ;  his  father  died  of  heart 
disease,  his  mother  of  nterinc  hrpmorrha^e  at  age  of  ."ii,  brothers 
and  sisters  alive  and  \\v\\.  AVas  ahvays  stron;,^  and  healthy  till 
fonr  years  ago,  when  h*^  was  attaclced  with  rheumatic  lever, 
which  confined  him  to  his  bed  for  four  months.  Following  the 
rheumatic  fever,  i)atient  was  seized  with  paralysis  of  right  side 
of  body  ;  this,  however,  passed  away  entirely,  but  two  years 
a^o  an  attack  of  total  blindness,  accompanied  by  mental 
aberration,  came  on  suddenly;  for  this  he  was  eight  weeks  in 
Maidstone  Hospital.  The  total  blindness  lasted  about  two 
weeks,  and  then  sight  was  gradually  fully  restor(>d.  Syjihilis 
is  positively  denied,  but  there  are  two  places  on  lower  jiart  of 
left  leg  which  look  like  the  scars  of  rupial  sores,  and  higher 
np  on  tibia  of  same  leg  is  a  large  node  ;  over  crest  of  the  left 
ulna  is  another  node.  There  is  a  scar  on  the  centre  of  the 
sternum,  which  has  existed  for  a  long  while  ;  patient  says  he 
had  a  sore  there  which  came  by  itself,  and  after  some  time 
discharged  a  small  piece  ot  bone. 

Patient  is  very  deaf,  and  has  been  so  for  many  years;  he 
talks  apparently  quite  rationally,  but  his  own  account  of  his 
illness  is  not  trustworthy.  Aci'ordiug  to  his  wife's  statement, 
he  has  suflered  for  at  least  four  months  with  sickness  an<l  pain 
in  the  back  of  the  head  on  rising  from  bed  in  the  morning' ; 
during  the  last  three  or  four  weeks  there  has  been  severe  j)ain 
in  the  back  of  the  head  and  neck.     The  pain  comes  on  in  fits, 
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Avliioli  last  two  or  three  mimites,  and  are  accompanied  with 
retraction  of  the  head.  On  December  24th,  while  at  home, 
})atient  was  very  noisy  and  delirious  ;  lately  the  attacks  of 
pain  have  become  much  more  frequent,  recurring  every  half- 
hour  or  so.  During-  the  past  week  he  has  suffered  with  constant 
sickness  ;  the  bowels  have  not  been  open  since  December  19th, 
but  he  says  he  often  goes  for  a  fortnight  without  passing  any 
motion,  and  for  two  days  without  voiding  urine.  There  is  no 
evidence  of  any  accumulation  in  bowels  or  bladder;  but 
patient  has  a  stricture,  which  will  not  admit  a  Xo.  6  catheter. 
Heart,  lungs,  and  other  organs  apparently  quite  healthv. 
Well-marked  optic  neuritis  in  both  eyes  ;  pulse  74,  forcible, 
regular,  not  easily  compressed  ;  tongue  coated,  is  protruded 
slightly  to  right;  temp.  98-2;  urine,  straw  colour,  acid, 
sp.  gr.  1035,  no  sugar  or  albumen,  deposits  crystals  of  oxalate 
of  lime,  contains  some  mucus  and  epithelium,  total  amount  in 
twenty-four  hours  scanty.  9=.  Calomel  gr.  v  statim ;  leeches 
(12)  to  back  of  head ;  pot.  iod.  gr.  x  ■+■  pot.  bromid.  gr.  xx 
-^  aq-  gj,  t.  s.  d. 

Dec.  28th. — Patient  passed  a  fair  night,  but  the  pain  in 
the  head  was  very  bad  at  times  ;  the  attacks  of  pain  occur 
rather  less  frequently.  Vomiting  took  place  after  breakfast. 
Temp,  this  morning,  97  "5.  There  was  free  bleeding  from  the 
leech-bites  last  night.  U.  Pil.  hyd.  c.  col.  gr.  x  statim  ;  simple 
diet;  beef  jelly,  O  j  ;  milk,  0  ij  ;  ol.  crotouis,  inj  -f  01.  ricini, 
§ss. ;  5ij  to  be  taken  at  a  time. 

Dee.  29th. — Patient  is  fairly  rational,  complains  of  great 
pain  in  the  back  of  the  head,  says  he  feels  worse,  but  the 
attacks  of  pain  are  not  nearly  so  frequent.  The  bowels  have 
been  open  after  two  doses  of  croton  oil  and  an  enema.  Pulse 
84  ;  temp.  97  •  5.     Blister  (3  X  3)  to  back  of  neck. 

Jan.  '6rd. — Had  severe  pain  on  night  of  31st,  but  verv 
little  since ;  has  been  taking  potass,  iodid.  in  gr.  xx  doses, 
also  calomel  in  gr.  j  doses  three  times  a  day  since  December 
31st.  Is  sufficiently  rational  now  to  helj)  himself  to  food,  but 
passes  his  evacuations  under  him,  and  seems  to  have  no 
recollection  of  it.  Shows  his  tongue  and  does  what  he  is  told. 
INilse  93,  fair  force;  regular,  constant,  and  seems  to  hav(> 
power  over  his  limbs;  no  paralysis.  Kepeat  blister  to  back 
of  neck. 

J(()i.  ^6th. — Is  much  more  rational,  passed  a  vi'ry  good  ni'>ht. 
is  able  to  open  his  liurker  and  get  at  food  he  had  left.  An 
eiKMiia  was  given  to-day  with  nuieh  ado,  patient  stru"gling 
violently  and  shouting  miinler,  tliiev(!S,  *.Vi'.  A  f(>w  liours 
latei"  he  protested  that  he  had  not  shouted  at  all.  Still  passes 
all  liis  evacuations  in  Ix-d.  I'idse  108,  soft.  rei,nil;ir.  no 
ptyalisni. 
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J(n).  ^th. —  Has  more  i»ain  to-day  in  back  of  head  and 
neck.  Ketraction  (»t"  head  luoiv  niarki'd  ;  <'vacnati(»ns  passed 
in  hed  ;  patient  less  conscious.  Leeches  (12)  to  back  of 
head;  calomel  err.  j,  cjnater  die;  potass,  iodid.  ^v.  xxv  + 
pot.  l>roniid.  irr.  xxv  -f  aq.  eamph.  3^).  (piater  die.  Temp, 
last  night,  5)7*8;  this  morning,  UT'O.  Tulse  80,  full  and 
forcible. 

Jan.  \()th. — Spasms  of  the  neck  are  very  marked ;  arching 
of  the  neck  is  very  distinct.  Patient  not  more  conscious; 
was  awake  all  night,  but  is  dozing  now,  Ucp.  mist.  c.  potass, 
iodid.  gr.  xl.     Cahimel,  gr.  j,  semel  die, 

.Tun.  21.s^ — Patient  lias  i>een  passing  quieter  nights  since 
last  report,  but  is  still  very  stn[)id  and  trtmblesome  at  times. 
The  arching  back  «)f  the  head  is  still  well  marked.  Pulse  58, 
interrupted  by  a  pause  about  every  eight  or  nine  beats. 
Temperature  this  morning,  97.  Since  the  14th  inst.  he  has 
taken  ol.  morrh.  5j,  semel  die;  yesterday  he  was  ordered 
calomel  gr.  iij,  tor  die  ;  i)ut.  iodid.  gr.  vj  4-  aq.  5J,  omni  hora. 

Jan.  "Z'jtJi. — Not  much  change  since  last  report.  Consti- 
pation has  been  troublesome,  but  has  yielded  to  ^  n\  doses 
of  croton  oil.  At  4  a.m.  this  morning,  patient  was  suddenly 
taken  worse.  -Silther  and  ammonia  were  administered  every 
(piarter  hour,  and  a  sinapism  applieil  over  the  heart.  lie  has 
rallied  and  is  now  sleejting.  The  iodide  mixture  has  been 
stopped, 

Jan.  2Sth. — Patient  much  more  rational.  (Jets  up  of  his 
own  accord  to  pass  his  motions.  Recognises  his  wife  and 
child.  His  wife  notices  how  much  more  clear  he  seems  in  his 
head.  U.  Amnion,  carb.  gr,  v  4-  tinct.  cinch,  co.  5j,  + 
infus.  cincluai.  3J,  qnater  die. 

j^t-l^  ]st. — Yest(n-day  was  suffering  severe  pain  at  back  of 
head  and  neck,  the  latter  was  much  arched  back  ;  pulse  about 
80,  very  irregular;  was  ordered  calomel  gr.  j^  duabus  horis. 
To-day  seems  quite  free  from  pain,  and  the  head  is  not  drawn 
bafdv.  The  bowels  are  open  naturally  and  he  gets  up  to 
evacuate.  Patient  has  his  spectacles  on  and  is  trying  to  read 
his  newspaper,  but  <loes  not  seem  to  make  nnieli  sense  of  it. 
Pulse  !).'{,  soft,  regular. 

F'f^h.  lAth. — No  pain  whatever  in  head.  Wishes  to  go  out. 
l^foves  head  freely  in  all  directions,  Cinms  touched  by  mercury, 
lieads  newspaper  fairly  well,  so  as  to  be  int(41igible  to  a 
liystander.  Mental  faculties  ([uite  clear  now,  memory  return- 
ing. Left  pupil  noticed  to  be  ratlier  larger  than  right. 
|*il.  calomel  senud  di«'. 

Feb.  l^t}i. — Il<'  has  been  steadily  improving  since  the  last 
report,  and  gets  stronger  every  day.  Says  he  feels  better 
than   at    anv  tim(>  since    admission;    his   memory   has    quite 
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returned,  and  his  mental  faculties  seem  perfect.  Gets  up  at 
6a.m.,  and  remains  up  all  day;  he  walks  somewhat  feebly, 
but  there  is  no  entangling  of  feet  or  anything  specially  notice' 
able  in  his  gait.  Pulse  88,  good  force,  regular.  Temp,  last 
night  98  6,  this  morning  98*8.  Has  suffered  since  last  report 
with  an  attack  of  diarrhcea,  but  the  bowels  are  acting  well 
now.  Both  eyes  to  ophthalmoscope  show  fundus  blurred  and 
hazy;  no  disc  can  be  defined,  and  only  a  feeble,  whitish, 
irregular  patch ;  retinal  trunks  look  large  and  hazy,  small 
vessels  not  seen.     He  reads  fairly  well  with  glasses. 

Feb.  22nd. — Patient  has  been  failing  since  the  20th  inst. 
Has  complained  of  much  frontal  pain  and  suffered  much  with 
diarrhcea.  Deafness  rather  increased.  Undue  fulness  of 
frontal  veins  noticed.  Yesterday  it  was  observed  that  he 
seemed  to  have  lost  control  over  the  sphincter  ani,  the  bowels 
seem  to  act  before  he  is  aware  of  it.  Last  night  he  suffered 
much  with  pain  at  the  back  of  the  head ;  this  has  now  passed 
off;  the  attacks  of  spasm  and  arching  back  of  the  head  have 
returned,  together  with  more  or  less  of  all  the  old  bad 
symptoms.  The  diarrhoja  is  still  troublesome,  but  only  in  the 
early  part  of  the  morning.  Pulse  84,  full,  regular.  Temp, 
last  night,  98,  this  morning,  97 "  6.  Urine  passed  involuntarily 
into  bed  during  night.  Has  returned  to  the  calomel  gr.  h 
ter  die. 

Feb.  23rd. — 31uch  pain  over  the  top  of  the  head  ;  headache 
more  frontal  now  than  at  back.  Pulse  at  3  p.m.,  63.  Temp. 
98.  ^.  Calomel  gr.  j,  duabus  horis.  Patient  was  seized  with 
sickness  at  dinner-time ;  vomiting  continued  on  and  off  till 
evening.     Death  at  7.20  p.m.  apparently  frum  cardiac  failure. 

Post-mortem  examination  on  Ftb.  27)th. — On  opening  the 
skull,  the  convolutions  on  the  convexity  of  the  brain  are  seen 
to  bo  much  flattened  ;  tlie  sulci  are  obliterated,  the  supnticial 
veins  engorged.  On  attempting  to  remove  the  brain  thf  right 
half  of  the  cerebellum  was  found  firmly  adherent  to  the  dura 
mater  of  tlie  anterior  portion  of  the  posterior  fossa,  S(t  that  the 
dura  mater  was  taken  away  with  the  ccn'bellum.  3[uch  lluid 
(!scai)(?d  from  the  riiptiire  in  the  Hour  t)f  the  third  ventricle 
pnxliu'f'd  during  removal  of  the  brain.  The  right  lobe  of  the 
(•('r<'b(4him,  contained  two  abscess  cavities  lined  by  a  pyogenic 
membrane,  evidently  not  of  very  recent  date.  The  cavities 
were  close  beneatli  the  surface  (rather  nearer  the  upper  than 
the  under  }>art)  of  the  cerebelltnn,  separated  from  each  other 
by  a  septum  h  inch  tliiek  of  tough  braiu-substanee  ;  bolli  eun- 
tained  thick  green  pus.  'IMie  ilura  mater  corresponding  to 
site  of  abscesses  was  adherent  to  the  cerebelluni  oyer  a  simcu 
eijual  to  th<;  si/e  of  a  crown  piece,  and  was  niucli  thickened  by 
tougli,   Iraiislucent-hiokiug   tnaterinl.    |iri>l)ably   gunin\atous  in 
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orif^in  and  of  the  same  nature  as  the  morbid  p^rowth  to  be 
afterwards  described  on  the  periosteum  of  the  tibia  and  ulna. 
The  pia  mater  coverint;  the  cerebellum  was  thickened,  especially 
near  the  site  of  the  abscesses  so  probably  blockiufi^  the  foramen 
of  Majendie  and  leading  to  distension  of  the  ventricular 
system.  In  both  eyes  there  was  well-marked  papillitis,  though 
this  was  more  apparent  in  right  than  in  left ;  numerous  small 
hamiorrhages  were  also  well  seen.  The  lungs,  liver,  spleen 
and  kidneys  were  all  intensely  congested. 

In  connection  with  the  periosteum  of  the  left  tibia  there 
was  a  gumma  equal  in  size  to  a  walnut ;  on  section,  the  centre 
was  seen  to  be  almost  diffluent,  while  the  outer  firmer  part  was 
composed  of  grey,  translucent  tissue  of  a  tough  consistence. 
A  gummatous  growth  of  a  similar  nature  was  found  in  con- 
nection with  the  upper  third  of  the  posterior  surface  of  tho 
left  ulna. 

The  morbid  anatomy  and  pathology  of  the  case  recorded 
above  are  written  in  plain  and  distinct  characters.  In  spite  of 
his  assertions  to  the  contrary,  it  is  clear  that  the  patient  had 
contracted  syphilis  at  some  period  of  his  life ;  the  scar  on  the 
sternum  from  which  dead  bone  had  been  discharged,  the  gum- 
mata  on  ulna  and  tibia,  the  deposit  in  th(^  dura  mater  over 
the  site  of  the  abscesses,  are  all  so  many  definite  and  undeni- 
able proofs.  Again,  it  is  obvious  that  the  abscesses  in  the 
right  lobe  of  the  cerebellum  were  due  to  retrograde  changes 
taking  place  in  a  mass  of  gummatous  deposit,  also  that  the 
distension  of  the  ventricles  causing  flattening  of  the  convolu- 
tions and  obliteration  of  th(^  sulci  was  caused  by  an  accumula- 
tion of  interventricular  fluid,  the  escape  of  which  was  impeded 
by  the  pressure  of  the  pia  mater,  thickened  by  inflammatory 
deposit,  on  the  foramen  of  Majendie.  I^eaving,  however,  these 
clear  and  certain  facts,  we  cannot  fail  to  be  struck  by  certain 
points  in  the  history  f>f  the  case,  ])oints  which  thi»ngh  of  great 
interest  in  the  clinical  history,  are  yet  by  no  means  easy  of 
interpretation  : — thus,  from  what  j)eriod  in  the  history  of  the 
patient  are  we  to  date  the  onset  of  troubles  due  to  specific 
cause?  why  with  such  a  well-nnvrked  tumour  were  so  many 
orthodox  symptoms  of  cereb<dlar  disease  absent?  can  we  fix 
the  date  of  the  onset  of  suppuration  in  the  cerebellum,  and  C4in 
w<^  account  foi  th<'  rapid  return  of  all  the  bad  symptoms, 
followed  by  deatli,  when  the  |iatient  seemecl  to  all  intents  ami 
pur]>oses  well  out  of  the  wood?  Tjie  liistorv  given  shows  that 
the  man  was  strong,  able-bodied,  the  father  of  a  large  family, 
and  in  j)erfect  health  till  four  years  ago;  then  comes  an  attack 
of  rheumatic  fever  which  confines  him  to  his  Ixnl  for  four 
montjjs,  and  following  the  rheumatic  fever  is  an  attack  of  right 
hemiplegia;  now  was  this  attack  of  rheumatic  fever  genuine 
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and  true,  followed  by  a  hemiplegia  due  maybe  to  cerebral 
embolism,  or  was  syphilis  once  more  proving  itself  the  great 
imitator,  and  during  those  four  months  of  mimicry  laying 
down  an  intracranial  neoplasm,  which  by  its  inhibitory  effect 
on  the  brain  functions  should  produce  the  right-sided  paralysis 
recorded  ?  The  history  of  this  period  is  unfortunately  faulty, 
and  we  have  no  report  of  the  progress  of  the  disease  or  treat- 
ment adopted,  nothing  but  the  bare  fact  that  he  got  to  all 
appearances  perfectly  well,  and  remained  so  until  two  years 
ago.  One  point  we  may  call  attention  to,  viz.  the  heart  was 
carefully  examined  while  the  patient  remained  in  the  hospital, 
and  at  no  time  was  anything  abnormal  noticed  in  the  sounds ; 
this  fact  alone  militates  against  the  idea  of  a  rheumatic  fever 
of  four  months'  duration  followed  by  hemiplegia  presumably  of 
embolic  origin. 

The  next  stage  in  the  history  of  the  case  dates  back  to  two 
years  ago,  when  an  attack  of  sudden  blindness,  lasting  two 
weeks,  and  accompanied  by  mental  aberration  (extending  over 
two  months),  is  noted.  This  loss  of  vision  is  interesting  in 
connection  with  the  papillitis,  which  was  demonstrated  during 
life  and  at  the  post-mortem  ;  if  Schweller's  view  as  advocated 
by  Dr.  Hughlings-Jackson  be  accepted,  it  is  highly  probable 
that  this  early  and  brief  loss  of  sight  was  due  to  a  reflex 
inhibitory  influence  exerted  by  some  fresh  activity  or  change 
in  the  growth  or  relations  of  the  cerebellar  tumour.  Such  an 
explanation  is  in  no  way  incompatible  with  the  idea,  first 
put  forward  by  Manz,  that  dropsy  of  the  intersheath  space  of 
the  optic  nerve  was  the  cause  of  the  optic  neuritis  recognised 
during  the  patient's  last  illness.  The  inhibitory  influence 
exercised  at  the  early  period  would  be  lost,  as  soon  as  the 
brain  tissue  adapted  itself  to  its  new  relations  with  the 
tumour,  or  maybe  as  soon  as  certain  active  changes  in  the 
life  of  th(!  tumour  ceased,  while  the  influence  (»f  the  increased 
intracranial  pressure,  demonstrated  post-mortem,  would  have 
a  lasting  influence  on  the  nutrition  of  the  ojitic  nerves.  The 
presence  of  mental  aberration  is  probably  to  be  accounted  for 
in  Ihe  same  way  by  a  temporary  inhibitory  iiifliUMu-c  brought 
to  bear  on  the  higher  (-(ircbral  fmictions  :  tliat  the  action  of 
specilic,  ticatinciit  may  have  had  an  important  bearing  on  the 
duration  of  the  blindni'ss  and  jncntal  dcraugcment  is  of  course 
to  l»e  borne  in  mind. 

(loming  now  to  the  third  or  last  stage  in  the  patient's 
clinical  history,  wi-  lind  that  timing  tin*  four  months  pre- 
<'(iding  admission  to  the  hospital  the  patit-nt  had  b^'u 
steadily  going  (h)\\n  hill.  His  wifo  reports,  that  on  lising  in 
the  morning  at  (>  A.M.  he  would  go  down  to  the  stables  to 
groom    his   horses,  clean  his  harness,  v'i.c,  but   alter  soin<'  hall- 

2  I)  li 
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hour's  work  wouM  btx'ome  so  faint  ami  dizzy,  and  havo  so 
much  ])ain  in  his  head,  that  he  wotdd  l)e  ohlipfod  to  give  in 
until  after  breakfast,  when  he  would  revive  and  be  able  to  go 
out  driving.  By  degrees  this  early  morning  faintness  and 
pain  in  the  head  grew  worse,  and  on  rising  from  bed  she  had 
to  give  him  strong  beef-tea  and  a  cup  of  strong  coffee  before 
he  could  start  work  ;  then  gradually  the  pain  in  the  head, 
especially  at  the  back,  became  more  continuous,  till  he 
experienced  it  all  day  long,  and  had  at  times  to  come  home 
and  lie  down.  The  last  three  weeks  before  admission  there 
was  severe  pain  at  the  back  of  the  head  and  neck,  the  pain 
coming  on  in  fits,  lasting  two  or  three  minutes,  and  ac- 
companied by  retraction  of  the  head  ;  towards  the  end  of  this 
time,  i.e.  shortly  before  his  admission  to  the  h(ispital,  tlio 
higher  cerebral  functions  were  again  attacked,  and  ddiriimi 
■with  loss  of  memory  is  recorded.  From  this  period  till  the 
date  of  death,  the  patient  was  under  medical  observation,  and 
we  have  his  symptoms  accurately  recorded.  Some  of  these 
symptoms  are  such  as  we  should  clearly  expect  to  be  present, 
such  as  the  constant  vomiting,  the  j»ain  in  the  head,  the 
retraction  of  the  neck,  the  constipation,  the  optic  neuritis ; 
but  there  are  others  which,  in  the  light  of  post-mortem 
knowledge,  we  might  equally  have  expected  would  not  have 
been  conspicuous  by  their  absence.  Thus  at  no  time  do  we 
find  the  ataxic  walk,  the  feet  becoming  entangled  one  with  the 
other ;  no  irregular  movements  of  the  eyel)alls  are  recorded  ; 
there  is  no  observation  made  as  to  the  existence  of  tonic  con- 
vulsions. Regarding  the  two  latter  symj)toms,  there  does  not 
seem  to  be  any  good  recognised  reason  why  they  should  be 

{)resent  in  some  cases  of  cerebellar  disease  and  absent  in  others  ; 
)ut  as  regards  the  ataxic  walk,  I  find  that  in  a  series  of 
fourteen  cases,  notes  of  which  I  have  by  me,  in  only  two 
instances  was  tliis  symptom  present,  and  in  both  these  patients 
the  mischief  was  very  extensive  and  involved  the  central 
parts  of  the  organ.  With  res}>ect  to  the  abscess  in  the 
cerebellum,  the  condition  of  the  pus,  thick,  green  and  curdy, 
showed  plainly  that  suppuration  had  occurred  some  consider- 
able time  ]>reviously  ;  and  as  tlie  tem|)erature  during  his  stay 
in  the  h(»spital  was  throughout  subnormal,  and  none  of  the 
usual  signs  of  suj)|iuration  setting  in  ever  manifested  them- 
selves, it  is  highly  probable  that  the  purulent  ilegeneration 
had  taken  place  previous  to  admission.  Tlu?  extremely  dif- 
fluent condition  of  the  central  part  of  th<;  gumma  on  the  tibia 
showetl  how  ready  the  new  tissue  wjis  to  d(>generate  into  pus ; 
and  granted  a  similar  condition  in  the  central  part  of  the 
brain  deposit,  it  is  ((uite  possible  that  the  degenerative  con- 
(.lition    iuav    have   «rone  on  so  <rraduallv  that   severe  constitu- 
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tional  disturbance  was  at  no  time  excited.  Nothing  could 
have  been  more  marked  than  the  steady  improvement  which 
took  place  from  February  1st  to  the  20th  of  the  same  month, 
and  it  may  reasonably  be  suggested  that  the  exhibition  of 
small  but  continued  doses  of  calomel  played  an  important 
part  in  bringing  about  so  very  marked  a  gain,  especially  as 
all  the  bad  symptoms  returned  on  the  drug  being  gradually 
dropped.  It  is  plain,  however,  that  the  attack  of  cardiac 
syncope  on  the  afternoon  of  January  25th  showed  on  what 
precarious  tenure  life  was  held,  and  it  was  probably  to  some 
similar  inhibitory  influence  brought  to  bear  on  the  heart, 
that  the  death  of  the  patient  on  February  23rd  was  finally 
due. 


A  CASE  OF  IDIOCY  WITH  UNIVERSAL  KIGIDITY, 
THE  RESULT  OF  SYPHIIJTIC  DISEASE  OF  THE 
CENTRAL  NERVOUS  SYSTEM. 

BY   ANGEL   MONEY,    M.D.,  M.H.C.P., 

Asfiflaiil  rhijificiau  to   Viduria  Varl;  Uo^iiital ;   Fvlloic  of  ['iiiv(  ruilij  Colliiji', 

Loudon. 

A.  R.  H.  a  female  cbild,  aj^ed  3^  years,  was  ailmitted  into 
the  Udspital  for  Sick  Children,  under  the  eare  of  Dr.  Dickinson, 
on  April  3,  1883.  She  was  an  illegitimate  child  ;  her  mother 
died  of  consumption,  aged  31.  The  child  had  been  bottle-fed 
all  through.  She  was  in  good  health  till  two  years  old,  when 
she  ha<l  two  "fits"  (?  bilateral)  in  one  afternoon,  whicli  were 
attributed  to  the  teething.  Three  days  after  these  tits,  the 
child  is  said  to  have  become  unconscious.  Since  then  she 
had  not  recognised  friends,  had  not  si)oken,  nor  walked  ; 
though  before  the  fits  she  was  intelligent,  could  speak  and 
had  walked  well.  The  bowels  had  been  constipated.  There 
was  no  vomiting. 

On  admission,  the  gums  were  spongy  and  swollen ;  the 
bowels  were  freely  o})rn(>d  after  a  i)urgative ;  tlie  patient 
vomited  three  times  without  apparent  cause ;  the  temperature 
was  104  at  niglit,  and  lUl  in  the  morning ;  the  cornea?  were 
clear ;  the  discoloured  teeth  were  ground  down  level  with  the 
gums  in  the  up[)er  jaw,  and  projected  a  little  beyond  the  gums 
in  the  lower  jaw.  Tlie  up[)er  part  of  the  right  external  ear 
stood  away  from  the  side  of  tlie  head.  Uidi^ss  the  optic  discs 
were  too  pale,  ophthalmoscopic  examination  reveale<l  notiiing 
abnormal.  The  eyeballs  were  moved  abt)ut  thoroughly  in. 
every  direction ;  they  had  no  characteristic  ])osition ;  there 
was  no  facial  palsy  in  crying  ;  the  tongue  seemed  to  move 
naturally  and  eomdly.  There  was  practically  no  intellect. 
The  child  seemed  to  observe  a  bright  lamp,  crie<l  when  food 
was  j)ut  int(»  the  mouth;  deglutition  was  natural.  Tlu>  mouth 
was  very  large,  the  face  seemed  ill-developed;  the  head  was 
bracliycephalic  and  small ;  its  circumference  measured  IN^  in. ; 
the  measurement  from  ear  to  ear  over  the  cranial  vault  was 
TJa  in.     The  legs,  arms  and  trunk,  when  h-ft  alone  and  at  rest, 
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were  not  stiflf,  or  but  very  little  so ;  the  slightest  distiirhance 
however  (sometimes  the  same  thing  seemed  to  occur  appa- 
rently spontaneously)  developed  a  marked  tonic  spasmodic 
condition  of  all  the  limbs,  with  opisthotonos  of  all  parts  of  the 
spine,  cervical,  dorsal,  but  especially  lumbar.  The  legs  were 
straight  at  all  the  joints.  The  arms  were  rotated  in  and 
adducted  at  the  shoulder ;  were  extended  at  the  elbow,  but  not 
fully ;  pronated  in  the  forearm  ;  the  thumb  was  turned  into 
the  palm  and  the  fingers  flexed  thereon,  the  wrists  were  semi- 
flexed. This  posture  of  parts  was  constant,  fixation  occurring 
when  spasm  came  on ;  the  onset  did  not  recall  a  spasm  the 
result  of  strychnia  poisoning  or  tetanus,  principally  in  the 
want  of  suddenness,  but  perhaps  there  might  be  less  difier- 
ence  between  them  than  was  supposed.  The  knee-phenomenon 
could  be  got  on  each  side  without  difliculty  ;  the  ankle  clonus 
could  not  be  obtained,  on  account  of  the  rigidity. 

April  IZth. — The  patient  was  in  much  the  same  state,  but  the 
gums  were  practically  well.  The  temperature  had  been  below 
the  normal  since  April  8th. 

April  16th. — The  patient  swallowed  badly,  and  sometimes 
did  not  attempt  to  swallow  at  all.  The  food  regurgitated 
through  the  nose.     Vomiting  had  been  frequent. 

Ajyril  11th. — The  patient  swallowed  better  in  the  night,  but 
this  morning  she  was  worse  again,  and  a  muco-purulent  dis- 
charge was  flowing  from  the  mouth  constantly  ;  there  was  no 
cough  nor  vomiting ;  the  muco-pus  bubbled  up  in  the  mouth. 
The  bowels  were  constipated  ;  a  nutrient  enema  was  given, 
which  returned  in  half  an  hour.  The  voice  became  very 
weak  last  evening,  so  that  she  had  not  screamed  when 
disturbed ;  this  was  a  new  feature.  The  back  and  neck  were 
much  more  arched. 

A2y)-il  ISth. — Excessive  pallor  appeared  at  6  a.m.,  and  was 
universal  and  ghastly.  There  was  marked  collapse.  The 
pati(;nt  was  pulseless,  the  surface  cold,  tlie  breathing  shallow 
and  actually  ceased  at  times ;  the  lips  were  bluish.  The 
rigidity  had  more  or  less  disappeared  when  the  patient  wj\s 
disturbed.  The  hands  were  clenched,  but  could  be  undone; 
the  fingers  were  flexed,  the  thumbs  turned,  the  arms  adducted, 
the  elbows  gently  flexed,  the  forearms  over-pronated  ;  the  legs 
were  extended  at  ail  tlie  joints;  there  was  conjugate  deviation 
of  botli  eyes  to  the  right.     Death  took  phice  at  7  I'.M. 

Autopifi/. — 'I'ho  weiglit  of  the  btxly  was  17.^  lbs.  Tlie  limbs 
were  stifl'ened  in  the  posture  ih.'scribed  during  life.  Tht>  cniuium 
was  asymmetrical,  the  left  fronto-temporal  region  sloping,  and 
not  so  round  and  full  as  the  right.  'I'he  frontals  and  parietals 
were  7  mm.  thick  at  the  thickest  parts;  the  diploe  ua.s  dense; 
the  fontanelles  weru  closed,  and  the  sutures  wi-ro  uiiiteil,  but 
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there  were  no  bosses.  The  dura  mater  was  decidedly  thiokeued, 
especially  about  the  walls  of  the  sinuses ;  there  was  nothing 
abnormal  in  the  venous  sinuses ;  there  was  much  cedema  of 
the  subarachnoid  space  ;  irregular  opacity  and  thickeninjr  of  the 
pia  mater  were  observed  chirily  over  the  sulci ;  the  ]»accliionian 
bodies  were  fairly  marked  ;  the  brain  was  atrophied,  especially 
its  left  hemisphere ;  its  walls  in  the  lateral  and  posterior 
parts  were  quite  thin  ;  the  convolutions  for  the  most  part 
were  ]iicked  out  and  well  defined ;  many  of  them  had  a 
yellowish  hue  and  were  quite  tou^^h.  'J'lie  walls  of  the  basilar 
artery  were  opaque  white,  thickened,  and  contained  red  touf!;h 
thrombus.  Nearly  all  the  j)ia-matral  vessels  were  thri)mbosed 
and  their  walls  diseased.  Nearly  all  the  large  arteries  had 
thickened  and  opaque  walls  ;  long  lengths  of  vessels  were 
thus  diseased  ;  the  whole  of  the  basilar  and  the  terminations 
of  the  vertebrals  were  very  conspicuously  diseased,  and  by  far 
the  greatest  part  of  tlie  length  of  the  vessels  forming  the 
circle  of  Willis  was  diseased.  The  orbital  ])lates  crushed 
rather  than  fractured  with  the  chisel,  their  diploe  was  thick  and 
vascular.  There  was  nothing  abnormal  in  the  choroids  or 
optic  discs.  The  orbital  fat  on  both  sides  was  dotted  with 
points  of  haemorrhage.  The  middle  ears  contained  muco-pus, 
but  the  membranes  were  not  perforated. 

The  pons  Varolii  was  very  hard.  The  cerebellum  was 
perhaps  a  little  tougher  than  natural  ;  each  half  was  equal, 
and  of  about  the  same  size  and  shape.  The  medulla  and  part 
of  the  cervical  cord  stand  out  like  a  stick,  before  being  put 
into  spirit.  All  the  spinal  cord  felt  hard ;  on  section,  the 
anterior  horns  in  places  looked  puckered  and  indented. 

The  heart  weighed  2  oz.,  was  healthy,  as  was  also  the  peri- 

.  cardium.    The  larynx  had  a  slight  shaggy  api)earance,  and  red 

specks  were  dotted  about,  but  nothing  more  definite  wtis  seen. 

The  left  lung  was  adherent  nearly  all  over,  its  weight  was 
3|  oz.  An  area  of  consolidation,  of  ill-defined  outline,  of  a 
dark  dirty-red  colour  mottled  with  white,  and  of  diminished 
consistence,  was  situated  in  the  middle  of  the  left  u})[»er  lobe. 

'J'lie  rigiit  lung  weighed  1.}  oz. ;  the  upper  })osterior  part  of 
the  right  lower  lolie,  and  tiie  back  half  of  the  upper  lobe  were 
consolidated,  of  dirty  dark-red  colour,  mottled  with  white,  of  ill- 
defined  outline,  and  of  diminished  consistence.  The  bronchial 
tubes  were  all  dilated,  in  one  place  having  the  finger-glove 
look;  there  was  much  mucus  in  thi^  tubes.  In  the  large  intes- 
tines only  tlie  first  six  inches  slujwed  the  lym}ihoid  structures 
to  be  of  a  yellow  tint,  of  a  circular  or  oval  well-defined  outline, 
with  a  central  dimple.  None  measured  more  than  3.^  milli- 
metres across,  many  were  smaller. 

Thf  liver  weighed  12  oz..  was  of  a  dark   red  colour,  and  of 
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(liminisbed  consistence ;  there  were  no  gummata.  The  pan- 
creas was  healthy.  The  spleen  was  big,  of  a  dark  red  colour, 
weighed  2  oz.,  its  consistence  was  not  increased.  The  bron- 
chial glands  were  enlarged ;  there  were  no  cheesy  glands 
anywhere.  The  kidneys  weighed  2^  oz.  together.  The 
bladder  was  healthy.     The  muscles  appeared  to  be  a  little  pale. 

Microscopical  Examination. — Sections  of  the  spinal  cord  show 
a  diffuse  form  of  sclerosis  throughout  the  whole  of  its  length. 
The  cerebral  substance  has  not  been  microscopically  exa- 
mined, but  it  may  be  assumed  that  extensive  sclerosis  is 
present  in  those  convolutions  which  felt  hard  at  the  autopsy. 
Many  sections  made  from  the  basilar  and  middle  cerebral 
arteries  exhibit  well-marked  arteritis,  chiefly  of  the  inner 
coat ;  in  some  sections  the  chief  thickening  is  between  the 
corrugate  elastic  lamina  and  the  outer  coat.  Complete 
microscopical  examination  has  not  been  made,  owing  to  the 
fact  that  the  specimen  was  kept  in  spirit  to  preserve  its 
naked-eye  ajipearances,  and  the  spirit  has  now  so  altered  the 
texture  of  tlie  brain  and  cord  as  to  render  a  complete 
examination  impossible. 

Remarks. — The  case  is  of  interest,  as  an  example  of  the 
production  of  idiocy  by  coarse  syphilitic  lesions  of  the  brain. 
in  my  own  experience,  which  is  limited  to  four  post-mortem 
examinations  of  children  idiotic  fr«>m  or  soon  after  birth,  some 
gross  organic  lesion  has  been  present,  and  was  in  all  probability 
tiie  cause  of  the  amentia.  In  one  case  of  microcej)halus  I 
assisted  at  the  autopsy  with  Dr.  T.  Barlow,  and  the  cerebral 
hemispiieres  were,  roughly  speaking,  converted  into  thin 
walled  cysts  over  the  greater  part  of  their  extent.  In  my 
second  case  there  was  a  tumour,  apparently  gummatous,  the 
size  of  a  Tanjerine  orange  in  the  posterior  region  of  the  right 
hemispiiere.  The  third  example  was  one  in  which  there 
was  great  atrophy  of  the  riglit  hemisphere,  which  was 
probably  due  to  hicmonhage,  the  result  of  instrumental 
delivery.'  The  last  instance  is  tlie  one  here  recorded.  All 
the  specimens  are  in  the  museum  of  the  Hospitiil  for  Sick 
Children,  Great  Ormond  Street. 

J\ly  clinical  ex[)crience  at  the  hospital  last  mentioned  leads 
me  to  b(di(!ve  tliat  mental  changes  are  by  no  means  uncom- 
monly produced  by  hereditary  syphilis.  I  liave  met  with 
children  iu  whom  the?  evidences  of  past  syphilis  wereunmistak- 
alile,  and  in  wliom  tiio  mental  condition  was  obviously  not 
up  to  the  average.  This  subji'ct  has  been  drawn  attention  to 
by  an  excellent  contribution  to  *  IJuain,'  from  the  hand  of 
J)r.  JudsonSyUes  l)Ury,of  Manchester. 

'  ■ 'I'laiiMiftioiiB  ot  ClinictU  SiHMrty,*  ISSli. 
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A  Treatise  on  the  Chemical  Constitution  of  the  Brain. 
By  J.  L.  TiiUDKHi  M,  M.l)/ 

This  work  treats,  in  the  first  instance,  of  Li'ain  matter  as  a  wliule ; 
Beveral  of  its  constituents  are  next  studied,  and  an  atteuipt  is  then 
made  to  oLtiiiu  an  insight  into  its  normal  and  almormal  chemical 
lunctious. 

I'he  abundance  of  water  in  tlie  neurojilasm  is  the  first  striking 
fact  that  meets  the  inquirer,  and  tliis,  in  conJTinction  with  the 
peculiar  manner  in  which  the  water  is  combined,  engenders  a  great 
mobility  of  the  ultimate  particles. 

The  brain  contains  a  considerable  amount  of  an  albuminous 
base.  The  bearing  of  this  albumen,  the  author  states,  is  governed 
b}'  the  coni])onents  peculiar  to  the  brain,  which  also  by  their 
manifold  chemical  affinities  assist  proniiiiently  in  producing  its 
singular  mechanical  arrangements,  its  chemical  functiou,  and  its 
sensory  and  volitional  action  and  reaction.  These  components  be 
arranges  in  three  groups  :  the  menibeis  of  the  first  contain  five  or 
six  elements,  one  of  which  is  phosjdiorus,  and  they  are  therefore 
termed  j^hosphorlxcd  bodies ;  the  members  of  the  second  group 
contain  tour  elements,  amongst  them  nitrogen,  but  no  phosjthorus, 
and  are  therefore  termed  «//rof/eH»Vrf6orfjVs;  while  the  memlxjrs  of 
the  third  group  contain  only  carbon,  hydrogen,  and  oxygen,  and 
may  ho  termed  oxygeniscd  bodies. 

The  phos])lioriscd  l:)odicK  the  R^\ihor  iMxmci< jihosphnt Ides,  on  account 
of  their  similarity  to  ordinary  phos]ihates,  and  of  these  ho  gives 
several  subgroups  and  species,  of  which  lecithins,  ki'])halins,  and 
myelins  are  examiiles.  These  ]»hos]'hatides  Dr.  Thudiclium  con- 
siders to  be  the  "  centre,  life,  and  chiniical  soul  of  all  biojdasm 
whatsoever,  that  f)f  plants  as  well  as  animals  ;  "  and  amongst  their 
physical  j)roperties  none,  he  thinks,  are  more  deserving  of  further 
inquiry  than  those  he  describes  as  their  powers  of  collaidatiou, 
without  which  "  no  brain  as  an  organ  would  be  jiossible,  as  indeed 
the  existenre  of  all  biojdasm  is  depcndtiit  on  the  colloid  state." 
^^  hen  this  hydric  colloidation  is  at  a  maximum,  tlie  tendencies  to 
deconi])osition  seem  to  be  at  a  minimum.  These  ])hos]>horisod 
bodies  are  readily  able  to  combine  with  acids,  alkalies  or  salts: 
but  all  their  affinities,  whether  acid,  alkaline,  or  alkaloidal,  are 
overcome  by  water  in  (juantity ;  the  aflinitics  for  water,  however, 
are  overcome  in   turn    bv  some   met;illic  oxides,  such   as   those  of 
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lead,  e()])per,  iuangaue«e,  and  iron.  The  diversity  of  afiSuities  is 
therefore  very  gteat,  their  exercise  being  greatly  iuflueuced  by 
the  mass  of  reagent  and  the  mass  of  water  present,  and  their 
interchange,  accordingly,  may  produce  an  incalculable  number  of 
states  of  the  phosphorised  principles,  and  consequently  of  brain 
matter.  From  which  it  follows  that  neuroplasm,  so  far  at  least 
as  the  phosphorised  principles  are  concerned,  must  yield  obedience  to 
even  the  slightest  external  chemical  influence  reaching  it  by  way 
of  the  blood,  taking  up  metals,  acids,  alkalies,  salts,  and  alkaloids 
when  so  presented. 

As  to  the  colloid  state  above  referred  to,  the  author  believes 
that  its  destruction  in  myoplasm,  produced  by  the  direct  influence  of 
the  disease  germ,  leads  to  the  fall  of  temperature  in  the  collapse 
stage  of  cholera.  Some  bactei'ia  possess  the  power  of  liquefying 
colloids,  and  the  phosphatides  may  be  capable  of  being  similarly 
affected.  The  so-called  softening  of  the  brain  consists,  in  the  first 
place,  merely  in  the  loss  of  the  colloid  state  by  a  smaller  or  larger 
portion  of  the  nerve  marrow.  Such  a  softening  may  be  effected 
by  the  bacilli  of  tubercle.  After  fluidification  comes  patholysis, 
the  splitting  up  of  the  liberated  immediate  principles  into  their 
proximate  nuclei.  The  two  processes  as  seen,  one  in  cholera  and 
the  other  in  softening  of  the  l)rain,  illusti-ate  the  acute  and  chronic 
forms  of  loss  of  colloidation  and  of  patholysis  under  the  influence 
of  microzymes. 

The  nitrofjenhed  non-j)hosphorised  substances  of  the  brain  imitate 
in  some  respects  the  properties  of  the  phosphorised,  but  as  com- 
pared with  them,  their  chemical  characteristic  is  slight  solubility  ; 
they  are  all  firm  compounds,  and  do  not  easily  oxidise  or  de- 
compose. Six  groups  are  included  under  this  head,  of  which 
phrenosin,  psychosin,  kerasin,  and  bregenin  are  examples. 

The  group  of  oxyyenised  non-nitrogcnised  principles  consists 
mainly  of  alcohols  and  organic  acids. 

The  brain,  on  the  whole,  is  an  aggregated  mass  of  bioplasm, 
deriving  its  ])cculiarity  mainly  from  specific  chemical  additions. 
The  stroma  of  this  bioplasm  is  made  up  of  alljuminous  substances. 
Among  these  are  small  (quantities  of  soluble  albumiMi,  partly  exhi- 
l>itii)g  tlie  ])ri>])erties  of  serum  albumin;  small  (juanties  of  filu-in, 
and  eoiisiderablo  (juantities  of  a  gl(j1)ulin-liko  body,  to  which  tho 
author  applies  the  term  neuroplastin. 

Into  the  mctliods  of  researcli  pursued  b}'  Dr.  Thudiclmm  wo 
shall  not  (Miter,  further  than  t(t  mention  that  by  means  of  theui  ho 
N('patat(!S  tho  brain  int(j  what  he  tcrniH : 

1.  Firxt  cxIrdctircH. 

2.  hmdnblr.    alb  a  mi  m  nix    rrsiiliir  ('(^tntainiiig  plast  in,  alliuium,  aiij 
collagen,  ttc. 

ii.    Whili;    mittlcr    (tbtaincd    fioui    aliuholii-    extracts,    containing 

ko[)lialins,  myelins,  cereluins,  clioloKt(^rin,  itu. 
4.  litUlcrif  tniitter  \\y   partial  concentration  and    cooling    of    the 

alcoholic  filtrate   from    tho  white   nuitter,   eoitt. lining    ki<pha- 

loidin,  paiamyelin,  mor((  lecithin,  iVe. 
ly.    I.dst  oily,   olitaimd     \<y    iuither  distillation   oi     the    alcoholic 
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filtrate    from    the   buttery    ruatter,    aud    cuiitaiiiiug     lecithin 
aiul  paraiuyelin,  &c. 
6.    Ultimate  icatery  extracts  containiug  alkaloids,  salts,  &c. 
To  the  mode  of  sc])aration,  the   reaetions,  and  the  formula}  of 
many  of  the  phosphatides  the  autlior  devotes  a   large   portion  of 
his  book.     The  con.stilutional   formula,  for  example,  of  tlie  prin- 
cijde  kephalin  is  given  as 


(C.,n,,03  (Kophalyl) 
|llU(OPO)C5lI,jXO 


=  c„H„,Nro, 


The  conclusions  to  bo  drawn  from  the  chemolyses  of  these 
phosphatides  are  thus  stated.  No  glycero-phosphoric  acid  was 
obtained  in  any  of  them,  and  therefore  gljxcrol  cannot  be  essential 
to  the  comjiosition  of  these  bodies.  Their  only  common  feature 
was  the  presence  of  jdiosphorus,  which  by  ordinary  analytical 
processes  was  removed  in  the  f(irm  of  phosjihoric  acid  ;  but  there 
was  no  reason  to  sujipose  that  the  pliosphorus  was  present  in  the 
organic  jirinciples  in  any  other  form  than  phosphor^d  (POj. 

The  (piantitative  relations  of  tlie  immediate  princijiles  and  con- 
stituents of  the  brain  are  fully  discussed  from  Dr.  Thiulichum's 
own  standj)oint,  and  synopses  are  given  oi  analyses  of  the  grey 
and  white  substance  of  the  human  brain.  Tlie  mean  sp.  gravity 
of  grey  tissue  is  stated  to  be  1"0')2  ;  of  white,  1  •<)41  ;  and  of  the 
entire  brain,  1  •  037  ; — numbers  which  difter  slightly,  or  not  at  all, 
froni  those  commonly  received.  Of  white  tissiie  he  assumes  there 
is  ])rcsent  55  per  cent.,  and  of  grey  45  per  cent,  in  the  entire 
brain.  A  useful  sketch  of  a  systematic  (quantitative  analysis  of 
the  brain  is  next  laid  down,  jand  this  is  followed  by  a  table 
showing  the  result  of  quantitative  analyses  of  the  human  brain. 
From  the  latter  we  shall  make  a  few  selections.  The  quantities 
given,  it  should  be  said,  claim  to  be  minima  only,  wliile  the  losses 
registered  are  confessedly  great. 

Hlman  Brain. 


Water  expelled  at  95°  .      .      . 

Ni'urojihistin 

Kojihiiliu,  lecithin,  myelin,  &c. 
Cercbrins  and  myelin  . 

Inosit 

Lactic  acid 

riiospboric  acid       .... 


Grov  tisMir.     \Vliit<'  lissuf 


85-270 
7-(i08 
2-730 
0-434 
0-11)3 
0-102 
0-017 


70-230 
8-630 

11-497 
6-910 
0-215 
0-045 


"  ^Vllen  tlie  normal  composition  of  the  brain,"  as  the  author 
observes,  "  shall  be  known  to  tlio  uttermost  item,  then  pathology 
can  begin  its  search  for  abnormal  compounds  or  derangement  of 
quantities.  Thus  the  amyloid  degeneration  is  specific  to  brain 
and  nerve  tissue,  and  can  be  considered  hypothetical!}-  as  a  reduc- 
tion of  an  ingredient  of  decomposed  cerebrosidc^."  The  groat 
diseases  of  the  brain  and  spine,  such  as  general    paralysis,  acute 
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and  chronic  mania,  melancliolia  and  others,  the  author  believes, 
will  all  be  shown  to  be  connected  with  s^jecial  chemical  changes  in 
neuroplasm.  The  knowledge  of  the  composition  and  properties  of 
this  tissue  and  of  its  constituents  will  materially  aid  us  in  devising 
modes  of  radical  treatment  in  cases  in  which  at  present  only 
tentative  symptomatic  measures  are  taken.  Indeed,  there  is  great 
probability  in  his  assumption  that,  by  the  aid  of  chemistry,  many 
derangements  of  the  brain  and  mind,  at  present  obscure,  will 
become  accurately  definable,  and  more  amenable  to  precise  treat- 
ment. 

The  opportunity  may  here  be  taken  of  referring  to  a  paper, 
published  by  Dr.  Thudichum  a  short  time  ago,  on  the  chemical 
diseases  of  the  brain  and  spinal  cord.  He  here  assumes,  that  from 
the  chemical  constitution  of  an  organ  we  may  deduce  the  patho- 
logical changes  which  must  necessarily  take  place  in  it  under 
certain  conditions,  particularly  after  the  ingestion  of  drugs 
possessing  special  affinities  for  some  of  its  constituents;  and  that 
treatment  must  be  based  upon  a  knowledge  of  these  affinities. 
Locomotor  ataxy,  chronic  al<;oho]ism,  lead  and  arsenic  poisoning, 
are  adduced  as  examples  of  these  chemical  diseases  ;  and  in  con- 
nection with  the  same,  some  of  his  remarks  on  what  he  designates 
cerebrose  diabetes,  a  kind  of  acute  glycosuria,  are  highly  interest- 
ing. But  into  these,  or  his  criticisms  as  to  amyloid  degeneration , 
we  cannot  here  enter,  nor  are  we  disposed  to  agree  with  his 
opinions  as  to  the  constitution  of  amyloid  substance. 

Dr.  Thudichum  thinks  it  highly  probable  that  phosj^horus,  an 
ingredient  present  in  the  brain  in  such  a  small  proportion,  may 
yet  l)e  its  most  indispensable  constituent.  Phosphorised  substances 
are  found  in  every  centime  of  vital  activity,  and  seeing  that  they 
can  combine,  in  the  state  in  Avhich  they  exist  in  the  nervous 
system,  with  almost  all  the  chemical  reagents  with  wliich  they 
are  brought  in  contact,  provided  the  latter  are  in  sufficient  relative 
excess,  these  combinations  in  turn  reudil}'  breaking  dtiwn  again, 
it  is  highly  probable  that  they  are  closely  concerned  with  much 
of  brain  disease.  Lead-poisoning,  he  observes,  being  regarded  as 
nerve  poisoning,  the  kcplialin  and  myelin  combining  with  this 
body,  the  object  of  treatment  must  be  to  break  up  these  combina- 
tions b}'  the  administration  of  a  body  capable  of  removing  the  lead 
ircjui  its  combinations.  The  combination  with  myelin  is  very 
stable,  that  with  kephalin  (juite  unstable,  lioth  tliese  Ixidies 
have  acid  cliaracteristics,  the  myelin  behaving  as  a  dibasic  acid  ; 
while  in  apomyelin  and  Iccitliin  tiie  alkaloidal  character  prevails, 
and  accordingly  they  combine  more  readily  with  such  reagents 
HH  cadinic  or  ])latinic  chlorides.  Now,  in  the  case  of  chronic  Iciid- 
|)(jiHoning,  ])otassic  iodide  has  long  been  reci>guised  us  an  efficient 
(Mirative  agent,  and  it  is  further  known  that  it  acts  more  readily 
when  large  quantities  of  water  arc  administered  with  it.  When 
u  solution  of  this  salt  is  brought  in  cmitact  with  a  solution  nf  u 
lead  salt,  iodide  of  leail  is  at  once  formed  and  potiD-sium  set  free; 
anti  tliis  is  what  o(r<-nrs  when  it  isgiv«'n  in  eases  nl'  leail-poisonin^. 
'I'lie  water  adminiHtered  miw  plays  its  part  by  tlebiging  the  vesselH 
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with  a  solution  of  potash,  which  is  not  only  a  liighly  <lift'iisiV»lo 
liquid,  hut  also  a  stimulant  of  li(piiJ  secretion.  The  lead  iodide  is 
soluble  in  the  potash  solution,  and  as  fresh  quantities  of  potassic 
iodide  are  beinc;  constantly  added,  the  lead  combinations  are  more 
and  more  broken  down,  and  thus  the  system  is  gradually  freed 
from  its  presence. 

Many  kinds  of  headache,  according  to  the  author,  are  probably 
due  to  intracranially  brewed  chemical  poisons,  or  to  poisons 
carried  to  tlie  brain  by  the  blood  from  the  body,  havinp;  been 
fermented  there,  or,  like  alcohol,  mor])hia  or  fousel  oil,  formed 
outside  the  body.  "  3[any  forms  of  insanity  are  nnqiiestionably 
the  external  manifestations  of  the  effects  u]ion  the  brain  substance 
of  poisons  fermented  within  the  body.  These  poisons  we  shall,  I 
have  no  doubt,  he  able  to  isolate  after  we  know  the  normal 
chemistry  to  its  uttennost  detail.  Then  will  come,  in  their  turn, 
the  crowning  discoveries  to  which  all  our  efforts  must  ultimately 
be  directed,  namely,  the  discovery  of  the  antidotes  to  the  poisons, 
and  to  the  fermenting  causes  and  i)rocesses  which  ]>roduce  them." 

Very  nuich  of  the  chemistry  of  the  brain  has,  in  our  opinion, 
been  omitted  from  the  author's  present  treatise.  He  has  neglected 
almost  all  reference  to  the  work  of  anybody  but  himself.  With 
much  self-satisfaction,  however,  he  thus  excuses  himself:  "The 
literary  discussions  on  subjects  of  brain  chemistry  which  have 
taken  place  during  the  last  few  years,  and  in  which  I  was  obliged 
to  take  an  active  part,  have  had  such  an  issue  that  I  was  happily 
enabled  to  exclude  all  controversy  from  the  pages  of  my  treatise." 
Accordingly,  while  Ave  are  disposed  to  regard  Dr.  Thudichum's 
treatise  as  a  valuable  contribution  to  tiie  chemistry  of  the  brain, 
we  certainly  cannot  look  upon  it  as  embodying  what  is  known  as 
to  its  chemical  constitution  :  and  time  alone  will  tell  whether  or 
not  his  contributions  will  be  received  as  part  of  the  great  foun- 
dations upon  which  future  researches  may  be  safely  super- 
imposed. 

T.  Cran'stoun  Charlks,  ^I.l). 


I 


;^^R.  Sydney  Hodges  on  Betinal  Ima(jes. — 1.  "  A/ter-Ima{jfs" 
'The  Nineteenth  Century,' October,  188:1.  ll.  *' On  some 
Peciiharitios  connected  viih  lietinal  Iinaips.''  *  J^rain,' 
April,  1884. 

The  repetition  by  accurate  observers  of  experiments  jireviously 
and  even  rej»eatedly  made  by  others  is  seldom  altogctlier  without 
value.  When  therefore  Mr.  Hodges  has  been  led  by  an  acciilental 
occurrence  to  make  a  careful  and  able  study  of  the  after-images 
resulting  from  the  fixation  of  very  luminous  objects,  it  might  seem 
unnecessary  to  point  out  the  large  amount  of  work  already  done 
covering  the  same  ground.     Weie  it  not  indeed  tliat   .Mr.   Hodges 
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expressly  urges  the  prosecution  of  investigations  such  as  he 
has  undertaken,  as  likely  to  be  productive  of  novel  and  in- 
teresting results,  we  need  hardly  have  referred  to  this  suljject  in 
the  pages  of  '  Braix.'  But  it  is  important  to  remember  that  such 
experiments  a;-e  not  unattended  with  danger.  Two  eminent 
physicists.  Plateau  and  Fechner,  had  occasion  to  regret  the  ardour 
with  which  they  prosecuted  researches  of  this  nature.  The 
former,  with  the  view  of  deterring  others  from  running  the  same 
rif-k,  which  cost  him  so  dearly,  not  only  repeatedly  gave  warning 
of  the  danger,  but  took  the  trouble  to  make  a  very  complete 
bibliography  of  this  subject.^  A  reference  to  that  bibliography 
will  convince  any  one  that  the  main  facts  with  regard  to  the  eflFects 
produced  by  experiments  of  the  nature  of  those  under  consideration, 
as  far  as  they  give  rise  to  sensational  changes,  are  well  established. 
There  is  so  close  an  agreement  in  the  chief  results  described  by 
most  observers,  that  no  further  confirmation  is  retjuired.  So  far  as 
any  theory  or  explanation  of  the  colour-sense  is  concerned,  these 
ai'e  available,  and  must  undoubtedly  be  taken  into  consideration. 
Almost  all  modern  physiologists  who  have  occupied  themselves 
much  with  the  subject  of  visual  sensations,  such  as  Ilelmholtz, 
Hering,  Briicke,  Exner,  Fick,  Aubert,  and  a  host  of  others  have 
given  more  or  less  attention  to  this  subject.  Some,  indeed,  have 
advanced  it  far  beyond  the  stage  to  which  Mr.  Hodges  has  arrived 
in  his  researches,  and  in  ways  which  to  explain  would  hardly  be 
suitable  matter  fur  the  pages  of  a  neurological  journal,  but  which 
those  interested  in  the  theories  of  vision  will  iind  to  throw  much 
more  light  on  their  speculations.  It  is  true  that  Ilelmholtz  in  his 
'  rhysiological  Optics  '  does  not  devote  much  space  to  Mr.  Hodges' 
subject,  but  he  will  find  in  it  at  least  one  very  definite  statement 
which  I  (piote  from  the  French  edition,  §  23.  He  there  remarks  : 
'  Les  objets  colores  ne  sont  pas  les  seiils  qui  donnent  des  images 
accidentelles  colorees,  les  objets  blancs  en  fournissent  aui-si,  qui 
presentent  ordinairement  des  modifications  de  couleurs  tres  vai'iees. 
Nous  donnons  a  ccs  variations  le  nom  de  phases  colorees  des  images 
accidentclleH.  La  successi(jn  de  couleurs  diftV-re  avoc  la  duroe  et 
I'intonsite  de  la  lumiere  pieinii'-re." 

The  phenoniena  seem  to  have  ])een  first  correctly  diserilK>d  by 
I'orta  in    1593,   though  observed  by  Aristotle  and  Themistius,  the 

'  I'liitcftii:  "  Bibliographie  aimlytique  dee  principanx  phl'nom^ll03  sulijoctifd 
(!<•  Ill  viBhiii  <lt-i)iiirt  IcH  tciiips  fiiieiiiiK  jiisiju'ii  111  fin  dii  IS"""  sii-clc,  suivio  il'iino 
l>iljli<>|,'lii|)liii;  Hilil|il()  pMiir  lii  partii-  i-coiiK'r  ilu  siivlc  lictllfl.  ' — 7V(i/</(  ;««•  Sa'limi. 
"  Iiiiiixi  H  <)iii  hucreili'iit  a  hi  coiitcniiilatioii  il'Dlijcts  d'uii  <;i'uiul  eoliit,  on  iiii'iiie 
d'dljjrts  l)luiiort  l)ioii  c'cluiivH."  (Ill  which  tho  writings  <>l' I wcnty-six  author:!  on 
tiiiu  Muhj(!ct  up  to  tlie  present  otutiiry  ari)  lumlyHoil,  iiiul  llt'ty-two others  otlut«r 
diito  citod.)  Tliiri  Ht'Ctioii,  nn  well  iii  the  I'oniplrtc  hihliogriiphy,  is  prol'iired  by  tho 
lollowiii}^  wuriiinj^  :  "  lAttt  cxinrifncis  tpii  lout  rubjit  ilc  ci  tto  troisioine  sot-tion 
Hoiil  duiixiTiiiMi'M ;  c'est  k  hi  riiiilc  d'niic  oxpcriiMiff  iiiipiiidiMtc  ilo  00  ;;« lire.  i|tio 
b'iMl  devc  joppi-  idu'Z  iiioi  It!  f^criiir  di'  I'lilVcciiiMi  i|ni  ii  liiii  piir  iiic  privcr  coiii- 
pIclciiK'iit  do  III  vuc.  tif  no  Hiiiiniis  tloiic  fn;,M}j<r  trop  I'orioni'  nl  los  ph\  sicii  iis«-t 
loM  phyhiologi.-itos  a  h'ulistcnir  do  HombhililoH  ossiiis,  ipii  no  prosontciit  (iii'init* 
iniporlanco  bion  niiniinu  ii  cute  dcs  niiuix  ((iiMs  pi  iivoiit  oiitruinor.  D'uihoun*, 
Ion  t'liitH  obsorvoH  jiiHiprici  sur  oottn  iiiiitii-ro  sunt,  Jo  lo  ponso,  iih.sc/.  noiidirou\ 
pour  4u'oii  piiisHo  MO  (lispoiiiir  d'ou  rci-iioiliii'  do  ii'iuvoaux." 
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first  three  and-a  half  ceiitun'es  Itefore,  and  the  seoond  three  and-a- 
hulf  centuries  after  (  hrist.    Malebranche  in  1 699  not  only  described 
the  order  of  colours,  Imt  observed    that  the  transition   from  one 
colour  to  another  -was  gradual,  so  that  for  an  appreciable  time  he 
was  conscious  of  seeing  intermediate  lines.    It  seems  not,  however, 
to  have  been  till  towards  the  end  of  the  last  century  that  the  fact  was 
well  known  that  the  colour  of  the  after-image  is,  as  3Ir.  Hodges 
Bays,  "  produced  not  by  the  tint  of  the  object  we  look   at,  but  by 
the  amount  of  light  thrown  on  the  retina."'     Alx)ut  the  same  time, 
it  was  also  observed  that  even  pure  spectral  hues,  if  of  sufficient 
intensity,  gave    rise    to    the   sensation    of  white   light.       Various 
theories  were  almo.st  invariably  advanced  by  those  who  conducted 
such    experiments.       Descartes    considered    that    the    successive 
changes  which  the  after-images  underwent  showed  tliat  the  natnre 
of  the  colour-sense  consisted  in  a  variety  of  different  movements. 
]Micha^lius  shortly  afterwards,  in  KU'),  declared  that  the  images  only 
existed  in  the  imagination,  and  that  the  successive  changes  were 
due  to  a  struggle  between   the   imagination  and  the  judgment ; 
Kircher  again  explains  the  phenomena  as  analogous  to  fluorescence. 
Most  of  the  authors  who  wrote  before  the  jtresent  century  agreed 
more  or  less  with  Descartes.     It  is  only  lately,  since  the  discovery 
of  the  visual   purple  by  Boll,  that  so  many  have  sought  for  an 
explanation  in  photochemical  changes  taking  place  under  altered 
or  moie  or  less  disturbed  circumstances.    The  phenomena  described 
by  Mr.  Hodges,  when  only  one  eye  at  a  time   is  subjected   to  the 
stimulus  of  strong  light,  are  the  well-known  phenomena  of"  Contrast 
of  the  fields  of  vision,"  excellent  monographs  on  which  have  been 
written  by  Prevost  and  I'anum. 

Geohge  a.  Berry,  M.B. 

'  .St'e  Plateau's  references  to  Darwin  and  Ventnri. 


§ibstr:itts  of  ^ritisb  anb  ^'orcign  lounnls. 
Schiiltze  on  Secondary  Degenerations  in  the  Spinal  Cord. 

— The  author  {Arcldv  f.  Psych.  Bd.  xiv.  p.  ;559 )  bases  his  paper  on 
the  following  five  cases  : — (1)  Compression  of  the  cauda  equina  ; 
(2)  crushing  of  the  lower  half  of  the  lumbar  enlargement  and  the 
sciatic  portion  of  the  cauda  equina ;  (3)  atrophy  and  degeneration 
of  the  greater  part  of  the  lumbar  enlargement,  the  result  of 
fracture  of  the  1st  lumbar  vertebra  ;  (4)  breach  of  continuity  in  the 
cord  at  the  level  of  the  9th  dorsal  vertebra;  (o)  peiimeningeal 
tumour  in  the  cervical  region  with  atrophy  of  the  middle  third 
of  the  cervical  enlargement  from  pressure. 

First,  as  regards  degeneration  in  the  posterior  columns. 
Schultze  finds  that  immediately  above  the  seat  of  injury  the 
posterior  columns  degenerate  in  their  entirety ;  further  upwards 
the  degeneration  is  confined  to  the  inner  portions  of  the  columns, 
in  an  especial  manner  to  G oil's  columns.  This  rapid  diminution 
in  the  extent  of  the  degeneration  is  due  to  the  fact  that  two  kinds 
of  fibres  are  represented  in  the  posterior  columns ;  a  short  set  of 
fibres  that  spring  from  the  posterior  spinal  roots  and  toon  end, 
probably  in  the  cells  of  the  posterior  cornua  ;  and  a  long  set  that 
pass  upwards  to  the  clavaj  of  the  medulla  oblongata.  Goll's 
columns  are  composed  of  fibres  of  this  last  set,  and  chiefly  of  those 
that  spring  from  the  posterior  sensory  roots  of  the  nerves  that 
supply  the  lower  extremities,  though  perhaps  also  of  those  that 
spring  from  the  posterior  roots  in  the  lower  dorsal  region.  A 
degree  of  localisation  is  now  possible  within  the  limits  of  Gull's 
columns :  for  the  innermost  and  hindermost  portions  of  tlio 
coluiiins  are  shown  hy  Case  2  (in  which  the  only  symptoms  woro 
those  of  complete  paralysis  of  the  sciatic  nerve)  to  bo  occupied  by 
liltrcs  tliat  Itcloiig  to  the  sciatic  nerves.  Putholugy  teticlios  us 
tliat  Gdll's  columns  liavo  ii  much  larger  urea  in  the  cervicnl 
portion  of  tlie  cord  tlmii  FU'chsig  gives  us  a  result  <.tf  his  onibryo- 
logical  studies.  Schultze  iciiimkM  that  the  extent  of  the  .secondary 
(Icgeiieiation  is  not  ulways  proportional  to  the  extent  und  severity 
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of  the  symptoms  ;  whicli  is  proliably  dnc  to  tlic  facf,  that  the  area 
of  degeneration  is  generally  detcrminccl  not  l»y  mieroscopic:il  hnt 
by  macroscopictil  examination,  and  this  may  easily  lead  to  consider- 
able error. 

Descending  degeneration  was  observed  in  the  posterior  columns 
in  Case  5.  Schiiltze  has  seen  it  in  other  cases,  and  Westplial, 
Kahlor  and  Pick,  and  others  have  described  it.  It  extends  only  2 
or  3  ctm.  downwards.  Schultze  suggests  that  it  is  caused  by 
degeneration  of  those  fibres  of  the  posterior  roots  that  bend  down- 
wards as  they  enter  the  posterior  columns. 

Secondary  degenerations  in  the  lateral  columns  are  both 
ascending  and  descending.  Of  ascending  degenerations  the  most 
important  is  degeneration  of  the  cerebellar  tract.  This  was  found 
after  lesion  of  the  lower  dorsal  cord,  not  after  lesion  of  the  lumbar 
enlargement  and  cauda  equina.  The  tract  as  marked  out  by 
degenerations  reaches  further  forwards  that  Flechsig  represents  it. 
Schultze  has  not  observed  the  punctiform  degeneration  in  the 
central  parts  of  the  lateral  columns  that  Singer  has  described  in 
dogs.  In  one  case  ho  noticed  a  partial  degeneration  of  the 
anterior  half  of  the  column,  but  is  doubtful  whether  this  was  a 
true  secondary  degeneration. 

The  author  has  nothing  new  to  say  of  descending  degenerations 
of  the  pyramidal  tracts.  In  Case  5  there  was  descending  degener- 
ation not  only  of  the  pyramidal  tracts,  but  to  a  less  degree  of  the 
whole  lateral  columns,  with  the  exception  of  their  innermost 
portions  (the  lateral  limiting  layers),  and  also  degeneration  of 
parts  of  the  ground  bundles  of  the  anterior  columns  :  tlic  disease 
extending  8  cr  10  ctm.  downwards. 

The  paper  concludes  with  some  remarks  on  the  pathological 
anatomy  of  talxs,  which  Schultze  regards  as  primarily  an  atrophy 
of  the  nerve  fibres. 

Westphal  on  Spastic  Spinal  Paralysis. — WKsmiAL  (Airhir 

f.  Psi/<:h.  r>d.  XV.  p.  'JJ4)  rojiorts  a  case  wliich  presented  the  folbjwing 
symptoms  : — Spastic  paresis  of  the  lower  extremities,  spontaneous 
twitchings  of  the  muscles,  heightened  tondon-retlex,  diminished 
sensibility  to  temperature,  somewhat  increased  sensibility  to  pain  ; 
and  the  act  of  micturition  was  rather  piinful,  and  caused  a  power- 
ful tonic  convulsive  movement  throughout  botli  lower  limbs. 
Westphal  remarks  that  the  sudden  forcible  l»onding  of  a  joint  will 
often  give  us  indication  of  an  incipient  spastic  contracture,  when 
slow,  gradual   passive  movements   tell   us   nothing.     The  case   is 
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remarkable,  in  tli;it  tlic  synipt(jms  remained  stationary  for  about 
four  years,  when  paialysis  rapidly  developed  in  the  right  arm, 
brain  symptoms  showed  themselves,  and  death  occurred  in  four 
weeks.  It  cannot  be  considered  a  typical  case  of  spastic  paralysis, 
on  account  of  the  bladder  troubles  and  sensory  symptoms. 

The  post-mortem  disclosed  primary  degeneration  of  the  pyra- 
midal and  direct  cerebellar  tracts  of  the  lateral  columns  of  both 
sides ;  slight  irregular  degeneration  of  Goll's  columns  in  the 
cervical  and  upper  dorsal  regions  ;  and  softening  of  the  central 
white  matter  of  the  hemispheres,  particularly  in  the  left  cerebral 
hemisphere.  There  was  hypertrophy  and  dilatation  of  the  bladder. 
This  case  is  in  accord  with  Westphal's  previous  experience,  that 
the  symptoms  of  spastic  paralysis  may  be  associated  with  disease 
of  tlie  lateral  columns,  conj(jincd  with  disease  of  the  posterior 
columns,  if  the  latter  does  not  extend  to  the  lumbar  portion  of  the 
cord. 

Westphal  returns  to  the  subject  of  uncomplicated  primary 
sclerosis  of  the  jiyramidal  tracts  of  the  lateral  columns,  and  con- 
troverts Flechsig's  statement,  that  the  so-called  cases  of  this 
affection  in  general  paralysis,  are  really  cases  of  descending 
degeneration  of  cerebral  origin.  According  to  Westphal,  it  is  in 
cases  of  general  paralysis,  and  in  these  alone,  that  this  peculiar 
form  of  sclerosis  has  yet  been  found. 

Vierordt  on  Combined  Disease  of  the  Anterior  Cornua 
and  Lateral  Columns  of  the  Cord.— Vierordt  (Archio  f.  Psych. 

Bd.  xiv.  p.  'Ml)  reports  a  case  of  which  the  following  were  the 
chief  symptoms  : — There  was  a  gradual  appearance  of  weakness  in 
the  muscles  of  the  extremities,  with  subsequent  atrophy  of  the 
muscles  ;  there  was  the  reaction  of  degeneration  ;  there  was  no  trace 
of  muscular  contracture ;  the  patellar  reflex  was  retained ;  sensi- 
bility and  the  functions  of  bladder  and  rectum  were  ucrmal,  and 
there  were  no  bulbar  symptoms.  The  patient  died  ui'  an  intercurrent 
attack  of  bronchitis.  There  was  advanced  degeneration  of  the  grey 
matter  of  the  anterior  cornua  of  the  cord  ;  degeneration  evidently 
nujio  recent  of  the  })yramidal  tracts  of  the  lateral  culumns  from  the 
lumbar  region  to  the  decussation,  but  not  beyond  this;  dogenora- 
tion  in  a  moderale  degree  of  the  anterior  mixed  zones  of  the  lateral 
columns  ;  and  degonoraticm  of  the  motor  nerves  and  of  tho  muselos. 
The  direct  (iuiobellar  tract  and  the  lateral  limiting  layer  were 
normal.  Disease  of  the  anterior  mixed  /one  of  llie  lateral  eiiluuuifl 
has  Ikcu  noticed    by  many  aullmr.s  in    ease.s  of  I'miiluiied  ^li^^>aM'  of 
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the  anterior  cornua  aiul  lateral  eolnmns.  It  is  also  found  in 
some  cases  of  poliomyelitis  anterior,  aud  progressive  muscular 
atrophy. 

This  case  is  an  example  of  primary  degeneration  of  the  ganglion 
cells  and  nerve-procosscs  of  the  anterior  cornua,  with  secondary 
systematic  degeneration  of  the  pyramidal  tracts.  A  remarkable 
feature  is  the  absence  of  degeneration  of  the  pyramidal  tracts 
above  the  decussation.  But  notwithstanding  the  absence  of 
bulbar  symptonis,  the  case  is  closely  allied  to  Ltydeu's  amyotrophic 
bulbar  paralysis.  They  are  both  characterised  by  degeneration  of 
pj-raniidal  tracts  with  flaccid  atrophic  paraly>is,  and  so  stand  in 
contrast  with  Cliarcot.'s  amyotrophic  lateral  sclerosis,  in  which 
there  is  degeneration  of  the  pyramidal  tracts,  but  rigid  paralysis 
■with  contractures. 

Hoffmann  on  Acute  Ascending  Paralysis.— Tyi«ieal  cases  of 

acute  ascending  paralysis  are  i-liaracterised,  aecording  to  Wcstjihal 
and  others,  by  an  absence  of  morbid  appearances  in  the  cerebro- 
6i)inal  ncrvotis  system  ;  and  the  theory  has  been  advanced  that  the 
disease  is  due  to  some  toxic  agency.  On  the  other  hand,  cases 
have  been  descrilied  in  which  there  was  a  well-marked  affection  of 
the  cord  and  medulla  oblongata ;  and  this  has  suggested  the  view 
that  the  disease  belongs  to  the  group  of  acute  myelitis.  It  is  as 
a  contribiition  to  this  discxission  that  Hoffmann  reports  his  case, 
Archiv  f.  Psych.  Bd.  xv.  p.  149.  Clinically,  it  was  a  typical  case 
of  the  disease.  Microscopic  examination  disclosed  inflammatory 
changes  in  the  cord  and  medulla  oblongata.  There  was  inflamma- 
tion of  the  pia  in  the  cervical  and  dor.sal  regions,  with  patches  of 
myelitis,  especially  in  the  lateral  and  anterior  columns,  and  small 
ha-niorrhagic  extravasations;  similar  changes  were  observed  in  the 
medulla,  in  particular  in  the  jn'ramids  and  corjiora  restiforniia. 
This  case  then  sui^ports  the  myelitic  view  of  ascending  paralysis. 

Striimpell,  Vierordt,  and  Miiller,  on  Multiple  Degenera- 
tive Neuritis. — 'I'he  case  that  Striimitell  rejiorts  (Archiv f.  Psych. 
Bd.  xiv.  i>.  3o0)  was  in  its  early  stage  diagnosed  as  a  chronic 
poliomyelitis.  There  was  extensive  and  rapidly  developed 
paralysis  in  all  four  extremities,  with  marked  atrojihy  of  the 
affected  muscle^,  and  the  reaction  of  degeneration  ;  the  muscles  of 
the  trunk  were  paral3'8cd,  the  respiratory  mxisclcs  and  the  dia- 
phragm last  of  all  ;  the  functions  of  bladder  and  rectum  were 
iionnal ;  there  was  no  decubitus.     'J'he  only  symptom  that  threw 
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doubt  on  the  diagnosis  was  the  slight  sensory  affection ;  there  were 
in  the  early  history  of  the  case  darting  pains  in  the  arms  and  legs, 
and  during  the  latter  stages  analgesia,  and  at  other  times  hyper- 
jesthesia  in  the  lower  extremities.  The  presence  of  sensory 
symptoms  will  probably  be  an  important  point  in  the  differential 
diagnosis  of  poliomyelitis  and  multiple  neuritis.  Other  interesting 
symptoms  were  the  perfcistently  high  pulse-rate,  which  was  never 
under  120  per  minute,  and  which  may  perhaps  be  attributed  to  an 
affection  of  the  vagus,  the  oedematous  swelling  of  the  four 
extremities,  and  the  commencing  atrophy  of  the  optic  nerve. 

The  autopsy  showed  degenerative  atrojjhy  of  the  i>eripheral 
nerves  and  muscles.  The  anterior  nerve-roots  of  the  spinal  cord 
were  quite  normal.  The  term  degenerative  neuritis  is  used,  but 
tliere  vvas  no  trace  of  even  old  inflammatory  changes,  and  the  disease 
is  probably  dimply  a  nerve  degenei  ation.  The  sj'mptoms  indicated 
that  the  motor  nerves  v  ere  implicated  in  a  much  larger  degree 
than  the  sensory  nerves ;  but  the  post-mm-tem  does  not  throw  any 
light  on  this  point,  which  is  deserving  of  f-pecial  elucidation  in 
future  cases. 

As  regards  the  etiology  of  the  disease,  there  is  reason  to  suspect 
that  it  owes  its  origin  to  some  infective  source.  Beri-bc  ri,  which 
is  similar  in  many  respects  to  the  disease  under  consideration,  has 
been  shown  to  be  a  multiple  neuritis,  and  it  is  endemic  in  many 
tropical  and  subtropical  places.  Tuberculosis  is  a  frequent  com- 
plication in  cases  of  multiple  neuritis.  Striimpell  thinks  that 
many  cases  of  acute  ascending  paralysis  (Landry's  disease)  are 
really  cases  of  multiple  degenerative  neuritis,  and  he  points  out 
the  necessity  of  examining  the  peripheral  nerves  and  muscles  in 
all  cases. 

VifJHORDT  {Archie  f.  rsijch.  IM.  xiv.  p.  678)  reports  a  case  of  this 
disease  in  a  patient  suffering  from  phthisis,  and  comments  tu  the 
frequent  association  of  the  two  diseases.  Tie  also  carufully  de- 
scribes the  different  sensory  s^iiqitoms,  and  indicates  their  relative 
diagnostic  importance. 

MiJLLER  (Archil!  f.  Pxi/ch.  IM.  xiv.  }>.  lUi'.i)  publishos  auollur 
case,  complicated  with  tul)erculosis  and  mental  symptoms. 

Greiff  on  the  Localisation  of  Hemichorea.— Two  cases  ui-e 

rcpoitcd  {Arcliir  f.  I'si/ch.  IM.  xiv.  p.  5iiS).  'I'lin  first  was  u  ruso 
of  lul't  hcmichurea  following  luft  huniiplogia,  and  the  iuitiq»y 
rovoaUul  luHiuusiu  the  left  cerobuUar  liemisphore,  the  right  occipital 
lobe    (implicating    tho    uccipito  ttinpural,    lingual,    ami     mliriiT 
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temporal  cuiivt.plutiuus)  and  the  right  uptic  thahvmus.  In  the  optic 
thahinnis  there  were  two  sinall  ha'iuorrhagic  loci,  one  in  its  upper 
and  inner  portion,  the  other  ut  its  lower  border  where  it  is  eon- 
tiguons  with  the  pes  pedunculi,  into  which  the  focus  could  be 
tracetl.  Greift'  concludes  that  it  was  this  last  legion  tliat  caused 
the  hemiehorea  by  the  excitation  it  produced  on  the  ityraiuidal 
fibres  of  the  peduncle. 

The  second  Avas  the  case  of  a  man,  aged  51,  who  presented  in 
the  early  part  of  his  illness  the  symptoms  of  senile  dementia,  but 
afterwards  epileptiform  attacks  developed,  so  that  the  case  may 
be  referred  to  the  group  of  progressive  paralysis  (general  paralysis). 
After  one  of  the  convulsive  attacks,  in  which  the  left  side  had  as 
usual  been  most  aflectecl,  left  hemiehorea  appeared,  and  lasted  four 
days,  when  it  declined  into  a  hemiathctotis,  and  passed  away. 
Microscopic  examination  showed,  in  an  extreme  degree,  changes  in 
and  around  the  vessels  with  pathological  alterations  of  the  nerve- 
cells.  These  changes  were  most  marked  in  the  right  central  convolu- 
tions and  the  paracentral  lobxile.  There  was  also  a  small  focus  of 
incipient  softening  in  the  ujiper  part  of  the  right  pons  adjacent 
to  the  pyramidal  strands,  with  descending  degeneration  of  these 
strands.  It  is  impossible  to  decide  which  of  these  lesions  deter- 
mined the  hemiehorea,  but  in  either  case  it  was  prol>ably  by  irri- 
tation of  the  pyramidal  fibres. 

Unvenicht  on  Epilepsy.— Unverricht  (Ardth-f.  i^W/.Bd.xiv. 

p.  175)  sumniaritses  the  results  of  an  experimental  and  clinical 
investigation  into  epilepsy  under  twenty-five  heids.  We  can  only 
notice  a  few  of  his  conclusions,  lie  distinguishes  two  varieties  of 
the  status  epilepticus,  cxiicrimentally  i)roduced  :  the  oscillating 
variety,  in  wliich  the  spasm  travels  from  one  side  of  the  bodj' 
to  the  other,  and  then  returns  by  the  way  it  came,  and  so  swings 
pendulum-like  from  side  to  side  until  the  convulsion  l>ecomo8 
general  ;  and  the  variety  in  which  there  is  a  scries  of  spasms  com- 
mencing in  one  place  and  taking  the  same  course,  and  follow- 
ing each  other  with  ever-increasing  rapidit}',  imtil  thoy  become 
general.  The  body  temperature  may  be  lowered  to  34-8^  C.  without 
affecting  the  irritability  of  the  cerebral  cortex  or  the  appearance  of 
the  status  cpilejtficus.  Ana-mia  and  asphyxia  only  arrest  con- 
vulsions wlien  they  arc  pushed  to  a  degree  that  endangers  life. 
Injections  of  chloral  into  the  veins,  or  the  inhalation  of 
ether,  readily  arrests  Ihcm.  Kxtirpation  of  the  vaiious  motor 
centres  frees  the   corresponding  muscles  from  jiarticipalion   in   the 
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convulsive  seizures,  though  associated  raoveTuents  may  still  occiir. 
Extirpation  of  the  motor  areas  during  the  status  epilepticiLS  arrests 
the  convulsions  in  the  muscles  supplied  by  these  areas.  Division 
of  the  corpus  callosum  does  not  prevent  the  spreading  of  the 
convulsion  from  one  side  to  the  other.  Haemorrhage  into  the 
ventricles  arrests  the  convulsions  on  the  ojDposite  side  of  the  body. 

Zacher  on  General  Paralysis.— Zacher  (Arddv  f.  Psych.  BJ. 

xiv.  p.  463)  continues  his  paper  on  some  peculiar  forms  of  general 
paralysis  (for  abstract  of  first  part  of  which,  see  '  Brain,'  Vol.  Y. 
p.  566). 

(1)  On  the  Tendon  and  SJcin  EejJexes  during  and  after  Parahitic 
Attacks. — The  author  made  observations  on  general  paralytics  with 
healthy  spinal  cords,  with  fascicular  sclerosis  of  the  lateral  columns, 
and  with  combined  disease  of  the  posterior  and  lateral  columns,  re- 
spectively ;  and  he  comes  to  the  conclusion  that  the  tendon-reflexes 
during  and  after  paralytic  attacks  are  increased  on  the  side  which 
presents  convulsive  symptoms,  even  though  a  degree  of  paresis 
coexists,  but  are  diminished  or  even  abolished  on  the  side  which 
presents  simply  flaccid  paralysis.  If  the  tendon-reflexes  were 
increased  before  the  attack,  they  will  either  be  still  further 
increased  or  diminished,  according  to  the  above  rule.  If  they  were 
absent  before  the  attack,  they  will  not  be  re-established.  A 
similar  relation  exists  between  the  superficial  reflexes  and  tlie 
condition  of  sensibility .  Zacher  accepts  Schwarz's  theory  as  to 
the  correspondence  between  brain  and  spinal  centres  (see  '  Brain,' 
Vol.  VI.  p.  417). 

(2)  On  certain  Motor  Phenomena  during  and  after  Paralytic  Attacks. 
— Muscular  tension,  rigidity,  and  contracture  are  often  observed, 
and  tliey  jjrobubly  express  merely  a  dilfurcnt  degree  of  the  motor 
irritability  that  gives  rise  to  convulsive  phenomena.  They  are  not 
to  be  looked  on  as  evidence  of  spinal  lesion,  since  they  may  be 
j)resent  where  the  cord  is  sound  ;  they  are  itrobubly  produced  by 
excitation  of  the  cerebral  cortex.  Another  motor  phenomenon 
observed  during  these  paralytic  attacks  is  that  t)f  automatic,  pur- 
poKcd  co-ordinated  movements,  that  have  all  the  appeaninco  of 
being  directed  by  the  will.  Siaiihir  movements  are  familiar  to  us 
in  some  e])ileptic  conflitiuns  and  have  been  described  by  Fiir.^tuer  in 
pacliymeningiti.s.  'I'ht^  prosouce  of  para^sthesia  ami  ill-deliiu>il 
Hiihe-iniprehhionK  may  account  fur  tho  movenientK,  or  v\\  tlio  other 
h.ind  tliey  may  himply  l»e  the  result  of  a  primary  exi-itation  of  a 
nmlor    aiea.      Aiiolliei'    ul    the    motor    phenomena    alliideil    to    I'V 
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Zaclier  is  tlie  conjugate  deviatiun  of  the  head  aud  eyes,  whicli 
follows  the  l.nvs  laitl  down  by  Prevost  and  Landouzy.  Aud  lastly, 
ho  draws  attention  to  the  occ\irrence  of  disturbances  of  the 
muscular  sense,  evidenced  by  the  patient's  want  of  knowledge  as 
to  the  position  of  his  limbs. 

(3)  On  Visual  Disturbances  during  and  after  Paralytic  Attacks. — 
These  may  be  divided  into  two  classes.  First,  cases  of  pure 
mental  blindness  (Seclenhlindhcit).  In  the  few  cases  Zacher  has 
observed,  the  blindness  was  bilateral,  though  the  motor  symptoms 
were  only  on  the  right  side.  Secondly,  cases  of  bilateral  visual 
aflfection,  which  are  probably  examples  of  true  hemianopsia,  and 
are  due  to  lesion  of  the  posterior  cerebral  lobes.  To  these  should 
be  added  perhaps  a  third  class,  including  cases  presenting  a  com- 
bination of  these  various  visual  disturbances,  such  as  Flirstner  and 
others  have  described.  The  existence  of  unilateral  amaurosis 
of  cerebi'al  origin  must  still  be  regarded  as  unproved. 

(4)  On  somejjeculiar  Vasct-Mutor  Si/mptoms. — If  a  blunt  object,  such 
as  a  key,  was  drawn  across  the  skin,  a  pale  streak  was  seen,  which 
soon  became  iutensely  red,  and  close  to  it  appeared  little  square 
raised  patches,  which  soon  coalesced  and  formed  a  strip,  slightly 
raised  above  the  general  surface.  This  is  probably  an  exaggerated 
example  of  the  phenomenon  to  which  Trousseau  drew  attention, 
and  which  is  exquisitely  seen  in  some  epileptic  conditions. 

Siemens  on  Refusal  of  Food  in  the  Insane.— The  author 

(Archiv  f.  Psi/ch.  Bd.  xiv.  p.  oGO,  Bd.  xv.  p.  15)  is  of  opinion 
that  the  refusal  of  food  is  by  no  menis  the  serious  symptom 
it  is  generally  considered  to  be,  and  he  makes  the  somewhat 
startling  statement  that  abstention  from  food,  if  purely  mental 
in  origin,  is  attended  with  no  danger,  provided  it  is  not  pro- 
longed over  fourteen  days,  when  no  water  is  taken,  or  over 
fifty  days  when  water  is  taken,  and  provided,  too,  that  the  loss  of 
■weight  does  not  exceed  40  per  cent,  of  the  total  weight.  lie  is 
opposed  to  forcible  feeding,  except  in  cavses  of  prolonged  loss  of 
consciousness  and  paralysis,  on  account  of  its  mechanical  dangers 
(injtiry  to  the  fauces,  pneumonia  from  food  in  air-passages),  and 
&ho  because  it  is  unphysiological,  taking  no  note  of  the  digestive 
and  assimilative  capacities  of  the  individual.  lie  trusts  chiefly  to 
time,  and  tact,  and  the  presentation  of  the  kind  of  food  the  patient 
likes  best.  There  is  a  class  of  cases,  generally  old  hypochon- 
driacal melancholic  persons,  which  no  sort  of  treatment,  with  the 
stomach-pump  or  without  it,  is  able  to  save. 
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Langreuter  on  Paraldehyde  and  Acetal  in  Mental  Dis- 
eases.— The  author  (Archiv  f.  Psych.  Bel.  xv.  p.  1)  recommends 
paraldehyde  as  a  liypiiotic  in  mental  diseases.  It  is  of  most  service 
in  cases  of  epileptic  excitement  with,  feelings  of  terror,  &c.,  and  in 
the  similar  conditions  of  disturbed  consciousness  that  occur  in 
general  paralysis.  The  superiority  of  the  drug  over  chloral  lies 
in  its  more  rapid  action  and  greater  safety.  The  dose  is  from  five 
to  six  grammes,  and  a  sleejj  is  produced  in  from  five  to  ten 
minutes,  that  lasts  about  two  hours,  and  often,  especially  at  night, 
seven  or  eight  hours.  Acetal  is  similar  in  its  action  to  paraldeh3'de, 
but  it  is  not  so  reliable,  and  its  smell  and  taste  are  much  more 
disagreeable. 

W.  J.  DoDDS,  M.D.,  D.Sc. 

Wilks  on  Hemianaestliesia.— In  vol.  xxxvi.  of  Gm/s  HosjjUal 

Helm-Is,  Dr.  Wilks  makes  a  valuable  contribution  to  the  literature 
of  this  subject.  He  shows  that,  as  is  generally  admitted,  such 
cases  do  not  admit  of  explanation  by  the  hypothesis  of  a  gross 
lesion  ;  and  gives  reasons,  moreover,  why  such  lesion  as  there  is 
cannot  be  in  the  region  of  the  internal  capsule.  He  emphasises 
the  constant  association  of  the  phenomena  of  hemianaestliesia, 
heniianalgesia,  &c.,  with  the  moral  characteristics  of  hysteria ;  and 
counts  this  as  one  among  other  reasons  for  attributing  what  lesion 
there  is  to  the  cortex.  He  considei  s  that  the  central  circumstance 
in  the  malady  is  the  arrest  of  the  function  of  a  large  area,  t)r  the 
whole  of  the  cortex  of  one  hemisphere.  Such  cessation  of  action 
is  common  enough  as  ail'ecling  the  two  henii.spheres  simultaneously  ; 
as  is  evidenced  by  the  occurrence  of  sleep,  of  stu})ur  after  blows, 
and  other  conditions.  If  we  suppose  such  cessation  to  occur  over 
part  of  the  cortex  instead  of  over  the  whole,  it  will  account  in 
gieut  measure  for  the  tcmpoiary  one-sided  losses  and  for  the  other 
manifestations  attending  theiu. 

Gairdner  on  Lethargic  Stupor  or  Trance.— An  unusually 

well-characterised  instance  of  this  alleetion  is  related  by  Trofessor 
(Jairdner  {Lancet,  Dee.  22,  1883,  ami  Jan.  T)  and  12,  18S4).  The 
patient  remained  in  a  completely  helpless  and  ai>jiarently  uneon- 
sciouH  state  from  Aug.  1  to  Nov.  18,  188;{.  During  the  whole  of  this 
time  she  di<l  not  once  execute  any  movement  save  a  slight  move- 
ment of  the  eyelids.  No  nsponso  whate\ei- was  made  to  stimuli 
of  the  utmost  justiliable  intonsily  ;  and  luit  for  attentive 
ai  tificial   feeding   the   patient    must    ha\i    iieiisind   of  stujvation. 
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Such  cases  .ire  probably  closely  allied  to  cases  of  hemianaesthesia. 
They  may  be  looked  upon  as  virtually  cases  of  duuble  hemianies- 
thesia,  hemianalgesia  and  hemiplegia  ;  and  would,  ou  I)r,  Wilks'.s 
hj'pothcsis,  be  looked  on  as  due  to  loss  of  function  of  the  entire 
cerebral  cortex  of  both  hemispheres. 

Cii.  Mkrcier,  M.B. 

Parant  on  Paralysis  Agitans  as  a  cause  of  Insanity. 

(Atinale.s  MaJico-Pxijchuhijiqnrs,  July,  188;3), — Dr.  I'arant  rebites 
the  detiiils  of  an  interesting  case  of  paralysis  agitans,  in  which 
various  manifestations  of  insanity  appeared,  and  gives  a  resume  of 
■what  has  been  said  by  the  chief  French  writers  on  this  subject,  by 
whom  but  little  notice  is  taken  of  tlic  mental  side  of  the  disorder 
in  question  ;  those  who  mention  it  at  all,  merely  drawing  attention 
to  the  dementia  or  general  weakening  of  the  mental  faculties 
commonly  supervening  in  the  later  stages.  Professor  Ball,  hov^- 
ever,  has  frequently  seen  mental  disturbances  in  these  patients, 
not  only  irritability  and  general  mental  weakness,  but  also  true 
insanity  with  hallucinations  and  delusions,  the  insanity,  in  his 
opinion,  generally  assuming  the  form  of  melancholia,  with  delusions 
of  persecution.  Profes.sor  Ball  and  Dr.  Parant  both  notice  that 
when  the  tremor  becomes  less  marked,  the  mental  troubles  also 
tend  to  disappear. 

Dr.  Parant  compares  paralysis  agitans  with  miliary  sclerosis 
and  locomotor  ataxy.  lie  says,  quoting  C'harcet,  that  in  the 
cercl >ro-spinal  form  of  miliary  sclerosis,  we  generally,  towards  the 
end  of  the  disease,  find  that  the  mental  faculties  become  weakened, 
but  that  in  some  cases  the  classical  forms  of  insanity  present  them- 
selves. The  sufferers  from  locomotor  ataxy,  also,  occasionally 
become  insane,  the  characteristic  form  here  being  melancholia  with 
delusions  of  persecution  and  various  hallucinations  depending  upon 
lesions  of  the  optic,  auditory,  or  other  sensory  nerves.  The  insanity 
in  locomotor  ataxy  and  miliary  sclerosis  is  duo  to  tlie  extension  of 
the  morbid  process  from  the  cord  to  the  brain  ;  and  Dr.  Parant  is 
of  opinion  that  this  is  also  the  case  in  paralysis  agitans.  The 
writer  thus  foiniulates  his  conclusioiis  : — 

(1)  That  true  insanity  is  occasionally  met  with  in  patients 
sulTering  from  jtaralysis  agitans;  that  it  may  pnsent  itself  in 
various  forms,  but  that  mental  depression  is  the  predominant 
feature. 

(2)  'I'liat  this  insanity  is  probably  due  to  tlio  extension  of  tlio 
lesions  of  the  cord  to  the  brain,  or  to  the  formation  in  the  brain  of 
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isolated  patches  of  disease  springing  from  the  same  cause  as  the 
chief  disorder  in  the  cord. 

Camuset  on  the  prevalence  of  forms  of  General  Paralysis 
in  which  Depression  is  the  predominant  feature.    (IhUl, 

May  1883.) — After  examining  a  great  number  of  general  paralytics 
the  author  has  come  to  the  conclusion,  that  depression,  is  more 
frequently  met  with  in  this  disease  than  exaltation.  He  says  that 
general  paralysis  presents  itself  under  three  chief  forms : 
(1)  Simple  paralytic  dementia;  (2)  paralytic  dementia  with  exal- 
tation ;  (3)  paralytic  dementia  with  depression  ;  and  on  taking  a 
general  view  of  the  cases  of  this  disorder  under  his  observation, 
he  is  struck  by  the  fact  that  the  patients  are  sad,  melancholj"  and 
depressed ;  excitement,  self-satisfaction  and  delusions  of  a  grandiose 
character,  being  comparatively  rare.  He  gives  the  result  of  his 
examination  of  373  general  paralytics  in  a  tabular  form,  showing 
that  cases  characterized  by  depression  are  twice  as  frequent  as 
those  in  which  exaltation  predominates. 

E.  Atkinson,  F.K.C.S. 

Bernhardt  on  Head-tetanus.  (Zeitsch:  fur  Klin.  Med.  Band  7, 

Ilel't  4.) — I'atiint,  man  of  32,  had  undergone,  Oct.  17th,  1883,  an 
operation  for  removal  of  a  dermoid  tumour  on  the  left  supra- 
orbitalis  ridge.  The  wound  healed  quickly.  On  Oct.  22nd  he 
had  didiculiy  in  opening  mouth,  and  at  the  same  time  left-sided 
facial  paralysis  occurred,  followed  by  pain  in  back  and  difficulty  iu 
swallowing.  Tightness  on  the  chest.  Facial  expression  very 
peculiar,  conditioned  partly  by  the  decided  left-sided  facial 
jiaralysis.  Forehead  smooth  on  left,  and  lelt  eye  open,  nasolabial 
fold  abolished,  left  corner  of  mouth  drawn  down.  The  movements 
of  expression  (mimischen),  carried  out  on  right  side  of  face,  did  no 
take  place  on  the  left.  In  spito  of  left  paralysis,  exprossiou  of  face 
Ktraiiied  and  forced.  (J rinding  of  teeth  loudly  heard  when  he 
tried  to  open  the  mouth,  duo  to  convulsive  contraction  of  niasseters, 
wliicli  were  tense  and  hard,  especially  on  the  left.  In  trying  to 
swallow,  convulsive  reflex  spasm  was  produced.  Jaws  lirmly 
clenched,  and  muscles  of  swallowing  spasmodically  oonvulsivo. 
Till!  Kcar  from  the  recent  operation  was  one  cojitini.  distunou  from 
the  left  external  corner  of  the  eye  iu  a  slanting  direction  upwards, 
and  was  not  particularly  tender.  l\Iind  clear,  beliaviour  unxiouH, 
pale  face*,  speech  normal,  movements  of  eyi's  free  in  all  dirodiitnn, 
no    Mjiiiiil,     no     (loiililo    si;;lil,     |Hi|nl>.     c>|iial     and     niodt  rate    H\ZV. 
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Electrical  excitability  -well  nmrkod  with  both  currents  in  direct 
and  indirect  excitation  of  root  and  branches  of  the  facial  nerve  ou 
the  paralyzed  left  half  of  face ;  witli  the  same  currents  as  those 
applied  to  healthy  side,  instantaneous  contractions  followed,  except 
left  frontal  muscle  which  with  direct  excitation  of  the  constant 
current,  reacted  to  a  weaker  current  than  on  the  right  side,  but 
with  distinctly  slower  contractions, 

viz.     Ka  Sz  =  1^^  of  the  galvanometer, 

Ka  Oz  =  3^,  and  A  Sz  by  a  current,  not  appre- 
ciated l)y  the  needle,  but  in  striking   contrast 
to  the  right   side,  where  Ka  .Sz  did  not  occur 
at    2.^°,    A    Sz   only    by    much    stronger    cur- 
rents, and  Ka  Oz  not  at  all. 
In  region  of  chin  and  lower  lip  there  is  slight  loss  of  sensibility 
to   touch.      No   rigidity   or    parahsis   of   extremities.      Tetanus, 
or  rather  head-tetanus,  diagnosed  shortly  before  death,  when  in- 
voluntary    convulsions     occurred,    and   pulse    soft,    conijircssible, 
temperature  raised.     State  of  patient  continued  the  same  till  death 
in  hospiial  on  2nd  November  following. 

Post-mfyrtvm. — Pia  of  brain  had  a  cloudy  appearance  on  convexity 
of  brain,  otherwise  macroscopically  nothing  to  be  seen  abnormal. 
Pons  and  medulla  not  yet  examined.  Pharynx  and  oesophagus 
intact.  Some  branches  of  N.  fac.  sinister,  also  of  right  facial 
ncives  examined  microscopically  and  found  intact. 

The  region  under  scar  on  left  upper  border  of  left  eye  cavity, 
extravasatod  with  blood. 

The  course  of  the  disease  here  described  agrees  exactly  with  the 
description  given  thirteen  years  ago  by  E.  l\ose  in  liis  treatise  ou 
tetanus  of  a  peculiar  type,  which  he  has  called  "  Head  tetanus,  or 
tetanus  hydrophobicus."  These  cases  of  tetanus  according  to  Pose 
occur  after  wounds  in  the  region  of  tlio  12  cranial  nerves;  a 
marked  characteristic  of  this  is  the  intense  spasm  of  the  pharynx, 
producing  a  strong  resemblance  to  hydrophobia.  Pose  says  "  it  is 
probable  that  these  cases  of  head  tetanus,  tetanus  hydrojihobicus, 
as  they  occur  particularly  after  damage  in  the  legion  of  the  central 
nerves,  all^  ing  themselves  particularly  with  sjia^ms  of  central 
nerves,  and  of  the  pharyngeal  musch  s,  have  misled  eminent 
jiractitioners  to  identify  tetanus  with  hyilrophobia.  No  one,  who 
has  seen  such  ca^es  of  head-tetanus,  would  lind  .a  resemltlance 
between  severe  hydrophobia  and  acute  tetanus." 

Besides  those  spasms  of  the  pharyngeal  muscles,  the  presence  of 
the  facial  jjaralysis  appearing  on    the  same  side   as  the   original 
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wonnd,  especially  stamped  the  disease  as  tetanus.  Perhaps  the 
affected  Berve  is  swollen  in  the  direction  from  the  wound  to  the 
nerve  centres :  the  paralysis  would  then  be  explained  by  the 
pressure  in  the  unyielding  fallopian  canal.  Eose  has  himself 
observed  two  cases  of  this  kind,  one  ending  in  death,  on  which  no 
light   was  thrown  by  autopsy,  the  other  recovering. 

In  the  above  case  the  relation  of  the  frontalis  muscle  to  direct 
galvanic  excitation  was  peculiar.  The  phenomena  of  degeneration- 
reaction  was  here  shown  :  but  it  remains  doubtful  whether  this 
reaction  pointing  to  a  change  of  the  one  muscle  was  dependent  on 
a  deeper  affection  of  the  facial  root,  or  upon  a  local  lesion  of  this 
particular  frontal  branch  only  occasioned  perhaps  by  the  operation. 
Dr.  Glnck,  the  operator,  stated  that  no  section  of  nerve  had  taken 
place  in  removing  the  tumour ;  an  exact  electrical  examination  of 
patients  in  the  second  and  third  week  of  the  disease  would  alone 
determine  whether  the  facial  paralysis  in  head  tetanus  is  always 
slight  (in  the  electro-therapeutical  sense)  or  whether  so-called  in- 
termediary forms  occur. 

Professor  Bernhardt  next  refers  to  the  "  tension  "  of  the  features 
in  tetanic  cases,  which  has  been  remarked  on  by  Romberg,  Hesse 
and  others.  According  to  Koenig  the  patient's  face  expresses  grief, 
or  fatigue  accompanied  by  a  grinning  appearance,  according  to  the 
preponderance  of  the  muscles  of  the  upper  or  lower  half  of  the 
face.  The  muscles  of  the  middle  portion  of  the  face  are  more  or 
less  stretched  by  the  powerfully  contracting  upper  or  lower  muscles. 
Although  Koenig  does  not  refer  to  paralysis  of  the  muscles  of  the 
face,  he  distinctly  urges  having  observed  these  things  in  several 
chronic  cases,  the  starting-point  of  which  was  a  wound  in  the 
head  or  face.  Eose  further  cites  other  cases  of  totamis  after  head 
wounds,  where  besides  spasmodic  contraction  of  the  pharynx,  con- 
tractions of  the  muscles  of  the  face  with  convulsive  movements  of 
the  tongU(?  occurred  (case  of  Guastallu),  and  earlier  still  iu  1853, 
Pfliiger  refers  in  his  work,  "  On  the  functions  of  the  spinal  cord  in 
vei  tebrata,  etc.,"  to  a  boy  with  trismus  and  spasms  of  pharvnx  and 
f  ice  after  a  contused  and  incised  woxxnd  of  the  inner  part  uf  right 
eyebrow,  the  trismus  extending  to  the  muscles  of  whole  bodv, 
('.specially  the  right  side,  recuvery  ensued  ;  also  to  a  case  of 
Larruy's,  wlieru  tetanus  came  on  0  days  after  a  wound  to  the 
right  frontal  region  in  a  soldier,  bogiuning  in  the  right  eyelid; 
and  wan  relieved  by  cutting  through  the  right  orKieuluris  oeuli 
nniscle  ;  another  jtatieut  of  Laney's  liad  tetanus  hydropludiieus, 
uflei  a  wiiiiiid  (iI'iIk   11(1  r,  with  |Mr,si,slent  .spasm  of  the  laee  imiseles. 
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lU^rnhault  adiliuvs  cases  sliowin?  tliat  cHintraclurc  anil  paralysis 
can  occur  at  the  f-aiuetinio  in  the  ninsclos  of  the  affoote*!  m<U^  of 
tlie  face,  due  to  reflex  spjistic  conditions  although  voluntary 
impulses  are  in  alx?yanoe.  IIo  considers  that  the  motor  hranches 
of  the  tiip:emin\is  are  strongly  affecteil  in  every  case  of  head 
tetanus,  and  follow  Pfluc>.^r's  laws,  viz.  :  that  in  reflexc<  occurrinp; 
on  both  sides  of  the  body,  the  nmseles  most  aftVoted  are  found 
on  the  sjiine  side  as  the  excited  centripetal  fibres.  Sometimes 
tactile  sensibility  on  the  wounde^i  side  of  the  face  is  affected, 
analoirous  t<>  the  mot'T  paraly^is  of  the  face;  the  nerves  and 
muscks  presiding  over  swallowing  are  particularly  aflVctvd,  hence 
the  term  of  tetanus  hydrophobicus  of  l\ose. 

Of  S  casis,  3  recovered  completely  after  Ions;  durati.'n. 
Of  4  of  the  fatal  cases,  characteristic  p,itlu'h>Lricnl  rliancrrs  in  the 
central  nervous  organs  were  negative. 

Bernhardt  thinks  that  possibly  changts  m  i;n  i.i  in  umscles 
may  l>e  found. 

Finally,  he  remarks  that  the  term  tetanus  hydroph'diicus  or  head 
tetanus  does  not  Mifliciently  represent  the  di.-easo  which,  in  addition 
to  the  severe  spasm  of  the  pharynx,  has,  as  its  characteristic,  the 
paralysis  of  the  facial  muscles  on  the  same  side  as  the  wound,  but 
he  cannot  suggetit  a  better  name. 

He  refers  to  two  cases,  one  by  Naukivell  in  the  Lancet  for  July 
14th.  18S3,  after  a  wound  of  the  biidge  of  the  nose,  ending  in 
death;  the  other  by  IVmd  in  the  Brit.  M<il  Ji'iirnal  for  Nov.  H»th, 
1883,  which  recovered. 

Bernhardt  concludes  that  (^1  )  all  the  cases  do  wvx  lurthsarily  cud 
in  death  ;  (2)  the  cases  of  complete  facial  paralysis,  wliich  recovcnnl. 
did  not  belong  to  the  most  severe  forms:  (3)  tbe  term  tetanu> 
hydrophobicus  cannot  Ik?  applied  to  all  the  cases,  as  sjmsm  of  the 
pharynx  is  not  always  present ;  (4 )  complete  facial  jxiralysis  on 
tlie  same  side  as  the  wuiuid  is  an  extremely  significant  character- 
i^ti.-  ..fall  tlu>-.-  .•.■iv,.s. 

Franz  Riegel  ou  Spasm  of  the  Muscles  of  Respiration 

(Ziitn'hr.  Jnr  Kliii.  Med.). — A  j»cculiar  cisi-  cf  spasm  of  tlic  respir- 
ation lasting  a  year.  The  piticnt  liad  undergone  varied  treatment, 
until  brought  into  the  Klinik  (Gies.sen),  when  a  complete  curr 
was  eflVcted  in  a  few  days. 

Of  the  three  types  of  hjiasm,  viz.  (1)  affecting  the  inspiratory, 
(2)  the  expiiatory  muscle*,  and  (3)  complicated  nsjuratory  sj^asms. 
in  this  case  the  expiiatory  muscles  were  affected. 
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K.  Q.,  14  years  old,  of  nervous  temperament,  fell  into  the  winter 
in  winter  time.  Afterwards  he  complained  of  pressure  and  pain  at 
the  epigastrium — in  14  days'  time  diflBculty  in  respiration  came  on. 

He  complained  of  want  of  Lreath,  difBcnlty  in  breathing,  i.e. 
expiration.     Internal  organs  and  nervous  system  normal. 

He  had  long  pauses  of  breathing,  of  20-30  seconds,  followed  by 
long  inspiration  and  then  long  expiration,  followed  immediately 
by  successive  spasmodic  expirations  without  intervening  inspiration. 

No  diminution  of  thorax,  but  epigastrium  violently  drawn  in 
and  abdominal  muscles  severely  contracted  during  the  spasm. 

Pressure  on  phrenic  nerves  and  vagus  produced  no  change  in  this 
breathing-rhythm. 

Diagram  of  breathing  taken  by  a  canula  inserted  into  the  nostril. 

First  week  after  admittance  to  hospital,  no  treatment  purposely 
given.  Xo  organic  disturbance  of  any  kind  being  found,  and  the 
boy  perfectly  healthy — a  hysterical  affection  was  suspected. 

Psychical  treatment  resolved  on.  The  boy  was  told  the  spasms 
could  and  must  be  suppressed — was  made  to  breathe  methodically 
and  slowly — great  improvement  produced-  To  complete  the  cure 
he  was  told  the  application  of  the  electric  current  was  necessary- 
One  application  of  faradic  current  sufficed  to  cure  him.  In  14 
days'  time  no  recurrence  of  spasms.  This  prompt  success  of  a 
purely  psychical  treatment  was  a  proof  of  the  hysterical  nature 
of  the  affection.  Eiegel  further  quotes  Leyden's  opinion,  that 
spasm  of  respiratory  organs  is  common  in  boys  at  the  time  when 
the  voice  changes. 

Bernhardt  on  Partial  loss  of  Sensibility  (Berlin    Klin. 

Worhen^chr.  18S4,  No.  4). — The  patient,  a  man  aged  19,  had 
gradual  loss  of  feeling  for  f<jur  years,  to  pin-pricks,  electric 
brush,  heat  and  cold,  in  the  right  upper  limb,  the  right  shoulder, 
the  right  half  of  neck  and  head,  bounded  in  front  by  the  median 
line,  behind  by  the  middle  of  scapula  and  nape  of  the  neck,  ab<3vo 
hy  the  median  lino  of  head,  and  below  by  the  fuurth  rib  ;  the  right 
side  of  the  face  (especially  the  forehead,  nose,  cheek,  and  lip)  was 
very  much  less  affected,  this  area  Iteing  sharply  detined  by  the 
edge  of  the  lower  jaw  ;  the  right  ear,  however,  was  as  much  affoote«l 
as  th»j  right  side  of  the  neck.  There  wis  no  motor  paralysis,  but 
Homo  loKs  of  power  in  the  arms,  and  in  the  right  more  than  the  loft. 
No  sigpi  of  hyeteria.  Legs  often  become  numb  when  thoy  aro 
crossed.  Organs  of  sense  intact,  on  b«>th  sides.  I'ower  uf  U'th 
arms  not  quite  so  good  as  formerly. 
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Tlierc  was  a  swelling  on  the  postoriur  surface  of  the  right  t-lhow, 
ho  cannot  flex  the  right  elbow-joint  properly,  and  crepitus  is 
felt  when  the  forearm  is  pronated  and  supinated  ;  this  is  due  to  a 
fracture  of  the  upper  end  of  right  ulna  which  occurred  suddenly 
with  moderate  exertion,  and  subsequently  the  upper  end  of  radius 
was  dislocated  from  the  ulna. 

In  the  affected  area  tactile  impressions  are  felt  immediately,  hut 
not  quite  so  clearly  as  in  the  left  arm.  Pressure  sensibility  and 
muscular  sense  normal  ;  no  ataxia.  In  tlie  right  upper  arm  pain 
for  the  strongest  firadic  current  is  abolished,  but  he  feels  tho 
tension  and  drawing  produced  by  the  current.  Pin-piicks  felt  as 
touches,  but  no  retardation  of  impressions  of  touch.  Mucous 
membrane  of  right  conjunctiva,  nose,  and  mouth,  normal.  Does 
not  feel  tho  pain  of  an  electric  spark  on  the  affected  area,  and  not 
ai)preciate  boiling  water  there  ;  but  appreciates  heat  a  little  on 
the  right  face. 

No  atrophic  changes  except  the  fractures  and  dislocation  which 
point  to  troi)hic  changes  in  the  bones. 

Excluding  other  lesions,  Bernhardt  thinks  that  the  lesion  is  in 
the  right  posterior  roots  of  the  cervical  nerves  from  I.  to  A'lII.,  or 
rather  of  all  the  posterior  grey  matter  of  the  whole  cervical  cord, 
where  the  posterior  rot)ts  enter. 

Following  Schiff's  theory,  that  the  tracts  for  transniission  of  pain 
are  in  the  grey  matter,  and  those  for  touch  in  the  white  matter  of 
posterior  part  of  cortl,  he  thinks  the  disease  involves  also  the  great 
and  small  occipital,  and  the  great  auricular  nerves,  which  come  oflf 
from  the  cervical  cord  and  supply  jiarts  of  tho  ear  and  faee,  and 
also  that  the  right  ascending  tiigeminal  root  is  affbcted. 

He  refers  to  similar  cases  of  Kahler,  Fiirstner  and  Zachcr,  and 
Schiippel.  If  the  disease  should  involve  the  medulla  oblongata,  as 
in  the  above  cases  and  that  of  AVestphal,  phenomena  of  bulbar 
svmi>toins  would  occur,  and  disturbances  of  sensibility  in  the  part 
supplied  by  the  tiigeminus.  Bernhardt  thinks,  it  is  not  always 
possible  to  diagnose  during  life,  a  gradual  progressive  lesion  of  the 
grey  central  substance  of  the  cord  from  a  syringo-myelitis  ;  he 
believes  that  it  is  possible  in  some.  Ho  considers  it  very  difficult 
to  make  a  differential  diagnosis,  when  the  muscles  are  affected  and 
not  the  skin,  the  lesion  being  confined  to  tho  motor  ])arts  of  iho 
cord.  Syringomyelia  has  been  found  on  post-mortem  without  any 
symptoms  during  life,  and,  similar  to  slow  growing  tumours  of  tho 
})rain,  causing  no  symptoms. 

('.  E.  Bkevoi!,  M.I>. 
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(Orioimiil  §irtit(es. 
ON  APHASIA.^ 

BY   L.    LICHTHEIM,  M.D., 
Professor  of  Medicine  in  the  University  of  Berne. 

When  ^ve  read  the  recent  controversies  concerning  tlie  symp- 
toms of  Aphasia  and  their  explanation,  we  might  readily  come 
to  the  conclusion,  that  there  exist  differences  between  the 
methods  of  investigation  adopted  by  the  chief  authorities,  and 
that  it  would  be,  therefore,  desirable  first  to  reach  unanimity 
upon  this  fundamental  question  of  method. 

Happily  sucii  an  opinion  would  be  erroneous,  and  we  can  have 
no  doubt  as  to  the  way  to  follow  in  our  investigations,  as  there 
is  no  such  divergence.  The  method  which  has  hitherto  yielded 
the  results  does  not  differ  from  those  used  in  the  natural 
sciences.  Starting  from  the  obsc^rvation  of  facts,  it  culminates  in 
the  explanation  of  these  facts.  The  correctness  of  our  explana- 
tions must  be  subjected  to  the  control  of  further  observations. 
i*r('cisely  the  same  course  is  followed  in  experimental  researi'h, 
with  the  exc(!plio)i  tliat,  in  our  present  subjix't,  theexperinuMits 
are    not    instituted    at   ihc  will    df   the  investigator,  hut    arc 

['  'I'liJN  piipi-r  Imn  lit'Cii  tniiiHliitiil  l>y  \\\v  froiii  tlif  (ici'iimii  i)iuiuis«Ti|it ;  liiitmir 
liniitH  r<!(|iiirO(l  llml  tlui  ()ri;^iiial  hlioiilil  Im  ivindcubod.  'I'lio  nvIioIo  tunk  wiui  !>>' 
no  Mu-anH  uri  iiiBy  (»iio;  tlic  iMi-iiliil  ri'vif>ion  lioHtovviui  l)y  riotVuHor  I.ii'lilln'iiii 
(III  tlic  |H(M>rM,  mill  for  wliifli  I  bin  t"  i'»liii'>i  liim  my  I'osi  tliuiikM,  Iiiih,  hitwt'Vir. 
iiiiiti'iially  I'clirM'il  iiio  IVdiii  till-  ri'n|iiiiiHil>ilily  1  luid  anNiiiiuil.     A.  I'K  \V  J 
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supplied  to  him  by  nature,  and  that  he  thus  depends  for  them 
upon  a  happy  chance.  The  erection  of  tlie  building  can 
therefore  proceed  at  a  slow  pace  only,  and  must  rise  by  degrees 
as  the  result  of  many  toilers'  work. 

Nor  do  we  meet  with  any  divergence  of  opinion  as  to  the 
end  to  be  attained.  Our  task  is  to  determine  the  connections 
and  localisation  of  the  paths  of  innervation  subservient  to 
language  and  its  correlated  functions.  On  the  supposition  of 
our  having  reached  this  end,  we  should  then  be  able  to  <leter- 
mine  the  exact  place  of  any  solution  of  continuity  in  these 
paths,  and  account  for  its  symptomatic  manifestations  with 
the  same  precision  as  Ave  do  for  those  of  a  motor  or  sensory 
paralysis  depending  on  a  lesion  of  the  peripheral  nerves. 

Now,  although  all  are  agreed  that  we  have  by  no  means  as 
yet  reached  this  point,  opinions  diflor  as  to  how  near  we  have 
arrived.  We  may,  however,  congratulate  ourselves  upon  the 
simple  fact  of  there  being  some  agreement  as  to  the  funda- 
mental meaning  of  disturbances  of  spoocli  from  cerebral  causes. 
The  amount  of  superstructure  wliich  will  be  raised  on  such  a 
foundation  must  depend,  in  individual  instances,  upon  the 
personal  temperament  of  the  architect.  There  is  room  botli 
for  the  enthusiast  and  the  sceptic,  who  both  have  their  function 
to  fulfil  in  the  race  for  truth.  The  only  necessary  condition  for 
the  successful  building  up  of  the  edifice,  is  that  the  one  should 
not  deny,  the  other  not  distort,  acquired  facts. 

It  follows  from  what  I  have  already  said,  that  every  step 
which  brings  us  nearer  the  fulfilment  of  the  task  before  us 
must  enable  us  to  differentiate  more  accurately  the  clinical 
forms  of  aphasic  disturbance.  "What  to-day  ajipears  to  us  as  a 
curiosity,  as  a  case  aberrant  from  the  ordinary  type,  will  to- 
morrow be  classified  as  an  instance  of  conformity  to  the  law. 
This  we  sliall  find  illustratccl  in  the  history  of  the  previous  re- 
searches into  tlie  nature  of  Aphasia,  liroca  was  led,  after 
many  mistakes  had  been  made,  to  bring  into  sliarp  relief 
aphasia  in  its  narrower  sense.  Wernicke*  was  the  first,  to 
my  knowledge,  who  distinguished  between  the  latter  symptom 
and  those  due  to  an  interruption  in  the  c<Mitrip<'tal  afferent 
paths.  Besides  these  two  chief  forms,  wliich  he  calls  motor 
'  '  Dir  Aphnaisclic  Syinptomcncomiilcx;'  Krcslmi,  l.sTI. 
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and  sensorial  aphasia  respectively,  Wernicke  describes  a  third, 
and  designates  it  as  commissural  aphasia  {Leitiingmphasie). 
The  following  discussion,  the  object  of  which  is  to  establish 
a  further  differentiation,  will  bear  upon  this  triple  division  of 
Wernicke's,  and  give  me  the  opportunity  of  mentioning  the 
other  categories  of  aphasia.  I  abstain  from  any  further  reference 
to  the  historical  aspect  of  the  question,  which  has  been  treated 
by  KussmauP  in  a  way  which  leaves  nothing  to  be  desired. 

The  morbid  types  which  I  intend  to  discuss  in  the  following 
remarks  have  been  determined,  in  as  far  as  they  are  new, 
deductively  :  it  was  the  task  of  subsequent  clinical  observa- 
tions to  test  the  validity  of  the  inferences.  The  necessity  of 
differentiating  still  further  the  types  of  aphasia  struck  me  on 
attempting  to  schematize  the  forms  hitherto  known,  for  the 
purposes  of  instruction.  But  I  did  not  consider  that  my 
schema  should  be  published  until  cases  had  been  observed 
which  coincided  with  the  new  types  postulated  therein.  Tho 
important  element  of  my  task  lies  in  the  observations  themselves 
and  in  their  interpretation.  Still  I  thought  it  advisable,  in 
presenting  my  results,  to  follow  the  same  path  which  I  had 
myself  trodden,  giving  in  the  first  place  the  schematic  re- 
presentation from  which  I  started  in  elaborating  my  views  of 
aphasia.  It  will  be  seen  that  my  conception  is  intimately  con- 
nected with  previous  ones,  especially  with  that  of  Wernicke  : 
the  points  of  difference  will  appear  in  the  course  of  tho 
argument. 

The  schema  is  founded  upon  the  phenomena  of  the  acquisi- 
tion of  language  by  imitation,  as  observed  in  the  cliild,  and 
upon  the  icllox  arc  which  this  process  presup})oses.  The  child 
becomes  possessed,  by  this  means,  of  auditory  memories  of 
words  (auditory  word-n'i)ns('iitutioiis-')  as  well  as  of  motor 
nicinorics  of  co-ordinated  movcmcMts  (motor  W(»rd-n'prest'nta- 
tions).^  Wemay  call"c(!ntnM»f  amiitory  images  "and  "('ciitic 
of  motor  images,"  respectively,*  the  parts  of  the  brain  where 
these  moiiories  are  fixed.     They  are  designateil  in  the  schema 

'   '  I)iiSt«iiiiiit;(Mul«irR|>m(li(';'Zi(iUKs»ii'H'l'y<'I<>lM'<lii»,'  vul.  xiii.   I.ri|>/i^;,  is77. 

■'  [' \\'(nlKliinx«l'ililfr  ; '  or  miditni  y  word  iinjiiti'MioiiH.  J 

•'  ('  \V(irll)i'\v('}<iiii;(Ml>ililci-  ;'  nr  lviiiii<Htlii'li<-  \voril-iiii|irrHHi(>iis.] 

*  ['  Klan^^liilili'i'ct'iili'nin  ; '  uimI  *  Itrwc^^tui-^Hlitlili'i-i'iiilnini.' ) 

'1    V    1> 
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by  the  letters  a  an<l  m.  The  reflex  arc  consists  in  an  afl'cront 
branch  a  a,  which  transmits  the  aconstic  impressions  to  A  ;  and 
an  efterent  branch  m  m,  whicli  conducts  the  impulses  fnmi  M 
to  the  organs  of  speech  ;  and  is  completed  by  the  commissure 
binding  together  a  and  M. 


Tig.  1. 

When  intelligence  of  tlie  imitated  sounds  is  superimposed, 
a  connection  is  established  between  the  auditory  centre 
A,  and  the  part  where  concepts^  are  elaborated,  B.  All  the  dia- 
grammatic representations  of  these  phenomena  agree  so  far,  at 
least  those  given  by  German  autliors;  beyond  this,  contro- 
verted points  are  found.  The  next  step  in  the  formation 
of  volitional,  or  intelligent,  speech  involves  a  centrifugal 
connection  between  b  and  M.  Our  schema  introduces,  in 
consonance  with  most  others,  a  direct  commissure,  whilst 
Kussmaul  makes  it  pass  from  B  through  A  to  M.  .We  shall 
soon  return  to  this  point.  Leaving  aside  the  point  B  for 
the  present,  we  see  from  the  diagram  that  seven  difterent 
interruptions  may  occur  in  the  patlis  therein  assumed.  It  is 
manifest  at  first  sight  how  variously  the  function  of  language 
may  be  disturbed  by  some  of  them  ;  yet  it  is  necessary,  in 
order  to  gain  a  clear  conception  of  the  various  types  so  pro- 
duced, that  we  should  include  in  our  survey  the  disturbances 
of  the  functions  of  language  involved  in  the  acts  of  reading 
and    writing,     'jlusc    am    acquired    in    connection    with    the. 

['  '  IloKi-iffo.'] 
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exercise  of  speech,  and  are  hence  intimately  connected  with 
it ;  the  same  nervous  paths  are,  to  some  extent,  brought  into 
play.  Reading  postulates  the  existence  of  visual  memories  of 
letters  and  of  groups  of  letters.  We  may  learn  to  understand 
writing  through  the  connection  between  such  visual  represen- 
tations (centre  o)  and  auditory  representations :  by  spellino- 
aloud  we  bring  the  auditory  centre  into  action,  and  thus 
establish  a  connection,  through  the  path  o  a,  between  o  and  b  ; 
in  reading  aloud,  the  tract  o  a  m  in  is  thrown  into  activity. 


Fig.  2. 

The  problem  with  reference  to  writing  is  more  complicated. 
The  necessary  movements  have  to  be  learnt,  and  associated 
with  the  visual  representations ;  this  is  done  through  the 
commissure  o  e,  designating  by  e  the  centre  from  which  the 
organs  of  writing  are  innervat<'(l. 

It  is  nioi'c  dillicult  to  (Iclcrniine  the  path  through  whit-li 
volitional,  or  intelligent  writing  is  executed.  This  tract  must 
unite;  I!  with  E,  and  clinical  facts  leave  no  doubt  that  it  jKisses 
through  1\I.  Tliei'e  may  be  sonu;  (h)ubt  as  to  whether  it  h'ails 
directly  hence  to  E,  or  passes  round  throngh  A  (»n  its  way 
thither.  I  shall  return  to  this  (jUestion  |tresentl\;  ami  ailont 
|U'ovisioiuilly  the  I'orimi'  view,  according  to  which  IMagraniL* 
is  constructeil. 

This  ligur<;  makes  it  easv  to  derive  the  sv  ui|itoniatii'  t vpe 
characlerisl ic  oj   each  ol   the  several    |»ossiliie  iulerruptii>ns  in 
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the  reflex  arc.  1  have  been  in  the  habit  uf  usinj^  it  for  several 
years  past  in  my  lectures,  and  have  found  that  it  j^reatly 
facilitates  to  beginners  the  mastering  of  an  otherwise  very  com- 
plicated subject.  But  if  the  schema  is  to  have  any  value 
beyond  that  of  an  aid  to  teaching,  it  must  be  shown  that  the 
seven  derivable  types  do  really  corresjxnid  to  existing  forms 
of  aphasia,  and  tliat  clinical  observations  are  fairly  reducible 
to  them.  I  shall  begin  my  discussion  with  an  expose  of  the 
several  types, 

1.  Interruptions  in  M — the  centre  of  motor  representations 
of  words,  or  motor  centre  of  speech— give  rise  to  the  following 
association  of  symptoms  : 

Loss  of  (a)  volitional  speech  ; 

(b)  repetition  of  words  ; 

(c)  reading  aloud  ; 

(d)  volitional  writing; 

(e)  writing  to  dictation. 
There  still  exist : — 

(/)  understanding  of  spoken  words  ; 

(g)  understanding  of  written  words  ; 

(h)  faculty  of  copying. 
This  constitutes  the  true  "  ai)h;tsia  "  of  l^roca,  as  well  as  the 
"motor  aphasia  "  of  Wernicke,  and  the  ''ataxic  aphasia"  of 
Kussmaul.     The  interpretation  usually  given  of  this  trouble 
of  speech   is  the  stime   as  that  involved  in  my  i)lan.      It  is 
this  aphasia  which  rests  u^wn  the  firmest  basis,  and  1  need  not 
adduce  examples  from  the  large  number  of  those  on  record, 
such  as,  for  instance,  the  two  celebrated  cases  of  Lroca's.    I 
believe  1  have  seen  some  pure  cases  of  this  description,  but  I 
have  no  notes  of  them,  and  their  investigation  was  not  con- 
ducted with  the  fulness  of  detail   necessary  to  clear  up  the 
onlv    iM>int   among  the  symptoms  which  still  remains   to  be 
elucidated.     1  am  referring   to  the  question,  whether  there  is 
understanding  of  written  language  in  such  cases.     According  to 
tin;  diagram,  tlu!  }w)wer  of  reading  aloud  should  ho  lost,  but 
that  of  silent  reading    preserved  intact.     1  am  sure   that    iu 
uncomplicated  instances  this  must  be  so,  but  I  much  regret 
that  1  have  not  had  such  a  case  t(»  observe  during  the  last  few 
years-  for  the  study  of  the  literaturi'  of  the  subject  has  not 
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afforded  me  any  positive  proof.  In  the  majority  of  published 
cases  no  sufficient  attention  has  been  bestowed  upon  this 
question.  It  has  indeed  often  been  specified  that  the  faculty 
of  reading  was  intact :  on  the  other  hand,  Trousseau^  has  shown 
that  many  *  aphasics '  appear  eager  in  their  reading  and  yet  do 
not  understand  what  they  read.  He  makes  this  observation 
precisely  with  reference  to  patients  in  whom  the  symptom  of 
deficient  understanding  of  writing  was  associated  with  the 
typical  signs  of  Broca's  aphasia.  I  shall  return  to  this  point, 
and  show  by  personal  observations  how  I  think  this  contra- 
diction may  be  explained. 

2.  If  the  continuity  be  lu'okeu  at  the  point  A,  in  the  acoustic 
word-centre  we  find  loss  of : — 

(a)  understanding  of  spoken  language  ; 

(b)  understanding  of  written  language  ; 

(c)  faculty  of  repeating  words  ; 

(d)  faculty  of  writing  to  dictation  ; 
(e)  faculty  of  reading  aloud. 

There  is  preservation  of : 
(/)  faculty  of  writing  ; 
((/)  faculty  of  copying  words  ; 
(Ji)  faculty  of  volitional  speech. 

This  type  corresponds  with  the  "  sensorial  aphasia "  of 
AVeruicke,  who  has  himself  shown  that  though  the  faculty  of 
volitional  language  is  not  lost,  yet  there  are  considerable 
disturbances  in  it.  The  latter  is  incorrect,  inasmuch  as  wrong 
words  are  used,  the  words  themselves  are  altered  by  the  intro- 
duction of  wrong  syllables,  occasionally  to  such  an  extent  that 
the  language  becomes  wholly  unintelligible.  This  form  luis 
been  called  also  "  parajdiasia."  The  explanation  given  by 
Wernicke  of  the  fact,  that  in  sensorial  aphasia  such  distur- 
bances occur  in  spite  of  the  preservation  of  the  tract  for 
voluntary  speech,  appears  at  first  sight  rather  forced.  Ho 
assumes  that  the  nervous  inllux  descending  along  the  jtath 
jj  M  m  sends  a  branch  current  to  A,  and  that  this  suk-onscious 
inncrvatiiMi  of  the  auditi>ry  menu>rics  of  words  secures  the 
correct  ciioii'i'  and  exjircssion  of  them;  and  that  irregularitiea 

'  '  l'liiii>iin'  JUtliialr,'  \(>1.  ii. 
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occur  as  soon  as  the  co-opcratioii  ot"  t]ics(>  clcniciits  ceases  to 
take  place. 

1  accept  this  interpretation,  l)ut  with  a  modilicatioii.  namely, 
that  the  mere  excitation  of  the  auditory  representation  is  not 
sufficient  to  secure  correct  speech,  but  that  this  representation 
must  enter  into  rehitionship  with  the  concept ;  tliat  therefore 
the  commissure  A  B  must  necessarily  be  intact  for  the  same 
purpose.  Paraphiisia  will  be  observed  when  in  the  arc  B  M  A  B, 
an  interru})tion  has  occurred  in  such  a  way  that  lanpruajxe  is 
not  altogether  arrested.  The  causes  of  sui-h  a  modification 
will  l>e  pointed  out  jiresently. 

It  is  by  no  means  difficult  to  ascertain  thn^ugli  self-obser- 
vation, that  sucli  an  innervation  of  tlie  auditory  word-centre 
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does  really  take  j)lace.  When  speaking  aloud,  we  cannot  con- 
trol the  fact,  because  the  words  are  actually  heard,  and  the 
innervation  of  A  from  a  being  much  more  powerful,  conceals  that 
of  A  from  M.  But  if  we  perform  only  the  movement  of  the 
mouth  necessary  to  the  emission  of  a  monosyllable,  without 
issuing  it.  we  shall  be  most  distinctly  conscious  of  the 
corresponding  auditory  representation.  This  observation  has 
])erhaps  given  rise  to  the  assumption  of  Kussmaul,  that  the 
])ath  from  the  concept-  to  the  movement-centre  passes  through 
the  auditory  centre.  This  is  one  of  the  points  on  which  his 
schematic  representation  differs  fmni  tlie  one  given  above. 
His  diagram  corresponds  to  tli(>  one  given  Ikm'c  (I'ig.  ''^),  and 
bis  |"ath  lor  voluntary  language  w»ndd  be  B  A  M  in. 
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But  it  seems  to  me  that  this  view  does  not  correspond  to 
the  facts ;  the  disagreement  begins  already  in  the  case  of 
Broca's  aphasia,  of  which  Kussmaul  refers  the  seat,  as  we  do, 
to  the  motor  centre  m.  He  assumes  that  the  auditory  represen- 
tations are  intact,  and  may  be  innervated  from  the  concept- 
sphere  ;  but  this  is,  I  believe,  not  the  case.  Trousseau, 
intending  to  prove  that  in  aphasia  words  were  forgotten, 
showed  that  in  numerous  cases  the  '*  inner  speech "  had 
disappeared.  I  have  obtained  evidence  of  this  in  a  patient 
suffering  from  a  form  of  the  disease  allied  to  Broca's  type,  and 
wliieh  will  be  adduced  further  on.  It  will  generally  be  found 
a  difticult  task  to  elucidate  this  point  satisfactorily  ;  this  is  the 
method  I  use  :  I  ask  the  patient  to  press  my  hand  as  often  as 
there  are  syllables  in  the  word  to  which  an  object  corresponds. 
Those  who  have  not  lost  the  auditory  representations  can  do 
this,  even  if  their  intelligence  be  limited,  as  I  have  been  able 
to  satisfy  myself  even  under  the  least  favourable  circumstances. 
For  instance,  a  patient  who,  besides  a  focal  lesion  of  the  right 
hemisphere,  had  had  a  hajmorrhage  in  the  left  half  of  the 
pons,  and  suffered,  among  other  pseudo-bulbar  symptoms,  from 
complete  speechlessness,  preserved  the  faculty  of  fulfilling  the 
test  to  the  very  last. 

I  have  unfortunately,  as  was  just  said,  not  observed  recently 
any  pure  cases  of  Broca's  aphasia,  but  I  have  had  a  series  of 
mixed  cases  in  which  this  type  predominated  at  least,  and  of 
pure  cases  of  allied  forms.  I  always  found  that  the  patients 
had  lost  the  innervation  of  the  auditory  word-re})resentations. 
These  observations  correspond  so  accurately  to  those  of 
Trousseau,  that  I  feel  convinced  that  in  ordinary  cases  of 
ataxic  aj»hasia,  the  patli  from  concept-  to  sound-centre  nnist  be 
interrupted.'  Jlcncc  tlic  diagram  of  Kussmaul  cannot  be 
correct,  nor  can  a  lesion  in  the  path  n  a  (Fig.  3)  explain  what 
occurs,  for  tln-n  the  arc  a  A  M  iti,  and  the  power  of  ri>j>eating 
words  would  remain  intact;  whereas  the  latter,  in  Ihin-a's 
aphasia,  suffers  as  much  as  that  of  volitional  language. 

These  considerations  show  that  our  schenmtie  diagram  may 
l»e   considered   as   accurate,  and   linit  the  co-dpcration   o(  ihe 

'  A  niir  M|MiM(H  iif  ii]i|iaMiu,  iinlihlt  i|  liy  |\  ii^xiuiml  iiinU  r  tlic  iiliiMc.  (iii>l  t.> 
wliK'li   \V(    ,,li;ill  .(IIikIc  l>l('.  <  iiIIv,  illll'  1'.^  Ill   (lil.<  iMllKlllar. 
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auditory  representations  in  speech  is  calcnlateil  to  supi>»>rt  the 
interpretation  given  l>y  Wernicke  of  tlie  ])araj)liasie  pheno- 
mena in  his  sensorial  aphasia.  I  cannot  refer  to  any  typical 
instance  of  sensorial  ai)hasia  from  my  own  -experience ;  but 
Wernicke  has  given  one/  carefully  and  minutely  descrilied, 
and  in  Nvhieh  the  symptoms  coincided^  with  the  deductions 
from  our  schema. 

3.  The  third  form  of  aphasia,  caused  by  the  interruption  of 
the  commissure  M  a,  has  also  been  described  by  Wernicke,  and 
corresponds  with  what  we  find  in  the  diagram. 

There  are  preserved  : 

(a)  Understanding  of  spoken  language  ; 
[h)  understanding  of  written  language  ; 

(c)  copying  words. 

Parajthasia  and  paragraj)hia  are  present ;  showing,  in  accord- 
ance witli  what  has  been  said  previously,  the  existence  of: 

(d)  volitional  language ;  and 

(e)  volitional  writing. 

Similar  disturbances  are  observed  in  the 
(/)  ^petition  of  words  ; 
(f/)  reading  aloud ; 
(h)  writing  to  dictation. 

The  path  generally  used  in  these  acts  (from  a  to  m)  is 
interrupted ;  still  they  are  not  completely  in  abeyance, 
because  the  tract  ABM  may  be  substituted  for  it.  These 
actions,  therefore,  are  not  those  of  repeating,  reatling,  and 
writing  to  dictation,  properly  so  called,  but  are  the  result  of 
impulses  from  the  concept-c<'ntre ;  hence  they  manifest  the 
same  disturbances  as  volitionsil  sjteech. 

Cases  of  this  sort  do  not  appear  to  be  very  mro,  though  I 
am  not  accpiainted  with  any  observation  of  the  kind  as  complete 
as  could  be  wished.  This  is  the  more  to  be  regretted,  that  it 
is  precisely  here  that  I  have  some  doubts  as  to  whetlier  the 
construction  of  the  path  of  volitional  writing  is  correct.  I 
have  mentioned  previously  that  1  hold  it  as  doubtful  whether 
the  path  b  m  e  be  really  used  in  volitional  writing,  or  whether 

'   I,or.  cit.  ji.  :«>. 

'  Kx<  rptiiiK  H  <lifl<  nncc  in  llic  power  uf  vnliliuiinl  writing.  Tiiis  imint  will  Iw 
c<>nsitlfrt<l  in  iktail  liirllicr  on. 
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the  cliaunel  of  innervation  be  not  from  B  through  M  and  A  to 
E  (Fig.  4).  The  circumstance,  that  in  volitional  writing  we 
are  conscious  of  the  excitation  of  auditory  representations,  does 
not  prove  that  the  direct  innervation  current  really  passes 
through  the  centre  for  the  latter.  The  conditions  are  the 
same  here  as  for  the  relation  existing  between  these  word-repre- 
sentations and  volitional  speech  ;  whilst  the  chief  current  flows 
along  B  M  directly  to  E,  a  secondary  current  may  diverge  from 
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M  tlirough  A  to  B,  in  order  to  secure  the  correctness  of  writing, 
as  it  does  in  the  case  of  speaking.  Clinical  observatit)ns  are 
necessary  to  decide  on  this  point  also ;  and  the  solution  will 
bo  found  in  cases  (described  under  2)  of  Wernicke's  sensorial 
aphasia,  and  of  aphasia  due  to  an  interruption  in  the  path  M  a. 
If  localising  the  lesion  of  sensorial  aphasia  in  a,  we  consider 
Diagram  4,  the  fa(;ulty  of  writing  must  have  been  lost  too; 
whereas  paragraphia  only  will  be  present,  on  the  assumption 
that  the  relation  of  parts  is  as  in  Figure  li. 

Though  the  question,  when  frameil  in  these  terms,  appears 
a  siniph;  one,  yet  it  is  far  from  being  casv  to  lind  an  answer  Ui 
it,  because  the  published  material  at  (tiir  disposal  si-an-clv 
contains  any  sulliciiintly  precise  data  to  give  us  (-('rtaintv  on 
lliis  point.  The  only  case  which  uc  niav  adduce  is  tlic  oiu' 
alr.nidy    ipioted    of    \Vcrnick«i's ;  '      ihc    patient     could     not 

'  l.oe.  oil.  p.  ;j'J. 
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write  :  "  When  sitting  at  the  table  to  write,  she  takes  the 
pencil  pre.sent('<l  to  her  point  n])\vards,  looks  at  it,  turns  it 
round,  holds  it  properly,  but  makes  only  up  and  downwards 
strokes.  When  the  pen  is  given  to  her  in  the  stime  way,  she 
turns  it  round,  dips  it  properly  into  the  inkstand,  holds  it 
properly,  but  with  no  better  result."  The  agraphia  persisted 
throughout,  whilst  the  disturbance  in  the  expression  and 
intelligence  of  speech  had  disajtpeared.  This  case  points  to 
the  correctness  of  Diagram  4 ;  but  it  is  not  safe  to  draw  a 
definite  conclusion  from  a  single  instance,  and  unfortunately 
all  other  published  cases  of  word-deafness  fail  us  hero,  as  will 
be  seen  on  reading  the  thesis  of  SkwortzoftV 

Precisely  in  the  same  way  the  form  of  aphasia  arising  from 
an  interruption  in  the  path  M  A,  ought,  according  to  Diagram  4, 
to  be  accompanied  with  a  loss  of  volitional  writing;  whilst, 
according  to  Diagram  2,  paragraphia  ought  to  be  present:  but 
we  cannot  decide  with  absolute  certainty  from  the  observations 
at  our  disposal.  In  both  of  Wernicke's  cases  agraphia  was 
present ;  whilst  others,  scarcely  reported  with  sufficient 
accuracy  however,  leave  room  for  doubts.  In  a  case  of  my 
own  the  clinical  aspects  clearly  corresponded  to  this  type, 
whilst  the  post-mortem  appearances  coincided  with  Wernicke's 
description.  I  relate  it  here,  because  such  autopsies  are  rare ; 
but,  owing  to  the  insufficiency  of  the  notes,  it  cannot  serve  in 
deciding  on  the  point  we  are  discussing. 

'  '  Dc  la  ccoitc  ct  <lo  la  surdito  dos  mots  duns  rAphasic,'  Paris,  1881.  On 
page  84  a  Case  of  Broadbent  is  mcntioiu'd  wliich  could  bo  opposid  to  that  of 
WtTuicke.  It  is  one  apparently  of  sensorial  apliasia,  for  besides  imperfect  under- 
Btandinf^  of  language,  tiie  speech  consisted  in  a  kind  of  unnrticulated  jargou. 
It  is  said  that  tin;  writing  was  not  involved.  But  apurt  from  the  fact,  that  it 
is  doubtful  whether  this  was  really  volitional  writing,  and  not  only  that  to 
dictation  or  to  a  copy,  the  whole  description  is  given  in  such  a  fragnientury 
jnanner,  that  we  cannot  tell  whetlierwe  have  to  do  with  true  sensorial  aphasia,  or 
Bomo  variity  of  it.  'J'hc  case,  therefore,  cannot  l)e  brought  as  evidence  on  the 
Bubject  iK'foro  ns. — Since  this  pajier  was  in  the  press,  I  read  a  typical  case  of 
Wernicke's  sensorial  apliasia  desi-rilwd  by  (inisset  ( t"ontril)ution  clinii]ue  ii 
Tctude  des  Apha.sies.  '  Rlontjtellier  ine'dii-ai,'  Jan.  1884)  and  in  wiiich  also  tliere 
was  complete  agraphia.  Tliis  ease  t<Hi,  therefore,  points  U)  the  correctness  of 
Fig.  4. 
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Cask  I. — H'ujld  hemiplegia  ;  aphasia  disturbances. — Ohliieration  of 
the  Sylvian  artery  ;  hroum  softening  of  the  left  insula  and  neighbouring 
portions  of  frontal  and  temporal  convolutions. — Pachymeningitis 
interna. —  Valvular  heart-disease,  &c. 

J.  S.  B.,  aged  46,  a  labourer  in  Thun,  was  brought  into  hospital 
at  Berne  on  the  3rd  of  April,  1883.  We  failed  to  obtain  any  clue 
to  the  beginning  and  course  of  the  disease. 

Sensorium  normal.  Speech  much  altered.  When  asked  to  relate 
his  history,  he  strings  together  in  a  fluent  manner  numerous  words, 
of  which  scarcely  one  now  and  then  can  be  made  out.  The 
following  were  noted  :  "  Evening,  five  and  twenty,  and."  Patient  is 
aware  of  the  incorrectness  of  his  diction,  and  tries  to  assist  himself 
by  gestures.  He  succeeds  better  with  single  short  words  and 
answers ;  thus,  in  answer  to  the  question,  "  What  was  there  for 
supper?"  he  answered,  "Bread,  meat,  potatoes,"  with  only  two 
mistakes.     His  own  name  he  mutilates. 

Repeating. — When  he  repeats  connected  sentences  he  manifests 
the  same  defects  as  in  volitional  speech ;  single  short  words  are 
pretty  correctly  rendered.  Ko  note  taken  of  the  way  the  patient 
names  objects. 

Understanding  of  Speech  entire. — Understanding  of  TFn'h'n^/,  whether 
printed  or  hand-written,  is  preserved.  On  reading  aloud  he  makes 
the  same  mistakes  as  in  talking. 

Writing  very  imperfect.  He  mixes  up  the  order  of  the  letters  in 
a  word ;  and  usually  stops  after  an  attempt  of  short  duration. 
He  can  copy  what  is  set  befoi'e  him  with  absolute  correctness. 

Motility. — Sliglit  jjaralysis  of  the  right  arm  and  leg ;  apparent 
on  simiiltaneous  action  of  both  sides  of  the  body.  Paresis  in  buccal 
region  of  right  facial. 

Sensation  normal.  Tlie  tongue  deviates  to  the  right,  and  is  the 
seat  of  tremors.  Wo  pass  over  the  symptoms  in  the  chest  and 
other  organs.  Symptoms  remained  unaltered  until  the  begin- 
ning of  May.  Then  consciousness  became  obscured  during 
the  next  few  days,  and  he  died  in  the  night  of  the  8th  to  lUh  i>f 
May. 

Tlio  autopsy  was  made,  and  a  full  report,  diaw  ii  nji,  by  Professor 
Ijanghans.     Tlio  luain  piesontod  the  Ibllowing  appearanees  : 

Inflammatory  membranous  deposits  on  the  inner  surface  of  the 
dura-mater  on  the  loft  side.  Pia-muter  somewhat  opacnie  anil 
whitish,  especially  over  aHOonding,  and  ajux  of  tiinporal  eonvt>li.- 
ti(»ns,  wheie  it  in  adheront. 

A    good   deal   of   si'iiiiii    at.   tlie   liase  id"    the   Liaiu       Th«Te   is  a 
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considerable  depression  of  the  convolutions  borderinp;  tlio  upper 
and  posterior  part  of  the  left  Sylvian  fissure,  as  well  as  of  the 
ascending  frontal  and  parietal  convolutions.  The  Island  of  Reil 
is  sunken,  forming  a  depression  into  Avliieli  the  second  frontal 
convolution  falls  suddenly  to  a  depth  of  1^  ctni. ;  tlie  third  (lowest) 
frontal  convolution  terminates  into  it  likewise.  Here  the  pia  is 
inflamed  with  yellow  discoloration.  The  depression  is  lK»unded 
posteriorly  by  the  fissure  of  Sylvius.  The  middle  portion  of  the 
first  temporal  convoluticm  is  somewhat  sunken  opposite  the 
depression  of  the  Insula,  in  which  the  consistence  of  the  cerebral 
matter  is  soft,  with  harder  patches  around. 

It  is  difficult  to  follow  the  Sylvian  artery  beyond  the  point 
where  it  reaches  the  Insula,  and  presents  on  the  length  of  1;^  etni. 
a  tough  whitish  appearance  ;  it  is  occluded  just  before  the.  division 
and  a  short  way  up  the  posterior  branch. 

The  softened  patch  occupies  the  bottom  of  the  Sylvian  fissure 
and  extends  to  about  Ik  ctni.  of  the  posterior  part  of  the  inferior 
frontal  convolution,  and  to  the  neighbouring  portions  of  the 
ascending  frontal  convolution.  A  fr;igmcnt  of  the  cortex  of  the 
ascending  temporal  is  also  wanting,  but  there  is  no  yellow 
discoloration  hero. 


The  case  just  describod  is  nndonbtodly  ono  of  tlie  third  kind 
of  a})hasia  ;  the  symptoms  tally  with  the  thooretieal  pustulates 
established  previously.  But  the  point  which  to  us  is  most 
interesting^,  the  capacity  of  the  patient  for  volitional  writing, 
is  not  established  in  the  notes,  because  it  is  not  snlliciently 
distinp^nished  from  writing  to  dictation. 

In  the  absence  of  more  definite  data  than  those  already 
adduced,  whereby  to  decide  which  course  the  impulses  follow 
in  volitional  writing,  it  appears  to  me  more  probable  that 
Diagram  4  gives  the  more  correct  construction.  There  is  one 
difliculty,  however,  and  it  is  that  in  J>roca's  ajihasia,  writing  to 
dictation  is  disturlxnl,  a  i'act  not  (hMlucibb^  I'rom  Diagram  4, 
but  with  whicli  i>i:iLrrain  li  ;i[i|)c,iis  more  consonant.  On  the 
other  hand,  as  we  shall  see,  in  some  cases  where  volitional 
speech  is  lost,  but  not  the  faculty  of  roj)eating  words,  the 
first  syllables  only  are  repeated  correctly;  when  the  jiatient 
is  to  repeat  a  sentence  it  is  necessary  to  say  it  word  by  word. 
Tlie  explanation  of  this  plienom<>non  is  easy.  Iffourortive 
words  are  given  together,  the  patient  must  retain  tlicni  in   his 
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memory,  and  thus  what  he  says  ceases  to  be  a  repetition, 
properly  so  called,  but  is  an  effect  of  volition.  This  is  still 
more  the  case  with  reference  to  writing,  an  act  which  takes 
a  much  longer  time  ;  but  few  letters  are  written  really  to  dicta- 
tion, and  indeed  one  finds  in  many  cases  of  Broca's  aphasia 
that  the  first  letter  only  of  a  word  can  be  written  down,  the 
rest  of  the  word  being  unreadable. 

Further  observations  cannot  fail  to  throw  light  on  the 
question.  This  controverted  point  does  not  apply  to  the 
remaining  forms  of  aphasia. 

4.  A  variety  of  motor  aphasia  is  created  by  interruption 
of  the  path  b  m,  of  which  we  have  many  examples.  From 
the  diagram  we  should  expect  the  loss  of 

(a)  volitional  speech  ; 

(b)  volitional  writing ; 
whilst  there  are  preserved — 

(c)  understanding  of  spoken  language  ; 

(d)  understanding  of  written  language  ; 

(e)  the  faculty  of  copying. 

So  far  the  symptoms  coincide  with  those  of  Broca's  aphasia. 
They  differ  inasmuch  as  there  is  preservation  of 
(/)  faculty  of  repeating  words ; 
(g)  writing  to  dictation  ; 
(h)  reading  aloud. 
As  an  example  of  this  kind  of  aphasia,  characterised  by  loss 
of  volitional  speech  and  preservation  of  power  of  repeating 
words,  I  may  mention  a  case  of  Hammond.^ 

Still  more  striking  is  the  faculty  of  reading  aloud.  ]\[ost 
recorded  cases  are  incomplete  in  this  respect.  I  therefore 
give  a  case  of  my  own  which  beautifully  ilhistratcs  this  point. 


Case  II. —  Trannitilii-  dphisin. 

Dr.  C.  K.,  a  hiiKV  m<3(liriil  pnictit iinicr,  liail  a  cairiago  aoriilout, 
ami  was  earriml  liomo  luieonsciiniH.  'J'hreo  lionrs  aftorwanls  lio 
was  blod,  wlioii  coiinciouhiu'sh  roturnoil.  There  wi'Vosovno  bruisfs 
on  tlio  ri^'lif,  ni<lo  of  tho  hotly,  ami  of  the  head,  wliirh  was  et'fhy- 

iHtd.      'i'lio    iiioveintnlH  of    the    right  arm   and    h>t;;  were   never 


nx 
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aliseiit,  but  weiikeneil,  wla-tlier  tliruuj^h  jiaralysis  «»r  injuiy  is  not 
cert;iin.  Iiniiunliately  aftor  venesectiun  tlie  right  liaiul  cuixUl  lie 
stntched  firmlj',  only  lifting  it  was  difficult.  Sensation  normal. 
Difficulty  of  swallowing  during  the  first  two  days  ;  fluids  readily 
got  into  the  air-passages ;  mouth  not  easily  opened  ;  tongue 
difficult  to  pull  out.  Patient  got  up  after  al»out  a  week,  when  it 
was  noticed  that  he  dragged  the  riglit  leg  and  swayed  a  little. 

Speech  was  much  affected  :  the  first  day  he  only  said  "  yes  "  or  "  no," 
l)ut  (juito  appositely.  Gradually,  more  and  more  words  returned, 
at  first  imperfect.  Whilst  his  vocabulary-  was  still  very  meagre, 
it  was  observed  that  he  could  repeat  eveiything  perfectly.  Soon 
after  the  accident  he  began  to  read  with  perfect  understanding. 
It  was  established  beyond  doubt  that  be  could  read  aloud 
jierfectly  at  a  time  when  ho  could  scarcely  speak  at  all.  The 
statements  of  his  wife  are  most  positive  and  trustworthy  on  this 
point,  though  he  himself  does  not  remember  what  took  place  just 
after  the  accident.  She  states  that  after  much  difficulty  in  making 
himself  understood  by  gestures,  he  obtained  a  newspaper,  and  to  the 
great  astonishment  of  all  present  he  began  to  read  fluently. 
She  herself  thought  it  most  strange  and  inexplicable. 

lie  could  not  write  voluntarily  at  all  ;  but  tliis  faculty  retumod 
slowly  and  imperfectly,  as  did  speech.  On  the  other  hand,  he  could, 
soon  after  ho  had  left  his  bed,  copy  and  write  to  dictation.  He 
spoke  German  and  French  fluently  before  the  injury  ;  but  German 
rather  the  better  of  the  two.  As  the  aphasia  diminished,  German 
words  returned  before  French. 

Immediately  after  the  accident  the  right  pupil  was  dilated  and 
immovable;  no  troubles  of  vision.  I  saw  the  patient  six  weeks 
afterwards,  at  a  time  when  the  loss  of  s])eech  had  to  a  great  extent 
disappeared.  One  could  observe  a  sliglit  paresis  in  the  right 
lower  facial  region ;  some  weakness  of  the  right  leg,  but  nothing 
noticeable  in  the  right  arm.  Sensation  was  normal,  exeei)t  that 
he  did  not  so  readily  recognise  objects  with  his  right  as  with  his 
left  hand.  The  right  pupil  sluggish  ;  no  disturbance  of  vision 
nor  heuiioi)ia. 

In  every  other  respect  he  is  in  a  normal  condition,  with  the 
exception  of  speech.  Ilis  vocabuhiry  is  copious,  but  ho  does  not 
talk  much,  and  speaks  in  a  drawling  manner.  From  time  to  time 
ho  misses  a  word  or  construction  ;  he  then  tries  to  express  himself 
with  gestures.  Speech  much  more  defective  when  he  must  name 
objects  shown  to  him  ;  then  mrmy  names  e.scaf)e  him,  and  he  also 
makes  mistakes  (e.  fj.  fur  "  Bild,"  he  says  "  Mill)e,"  then  corrects 
himself  and  f-ays  "Portrait";  for  "Stahlfeder"  he  says  first 
"  I'leifeder,"    then    "  Tintenfeder ").      M.iny    wurds    are   missed   in 
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French  also;  he  finds  tlie  French  equivalents  of  the  Avords  he  can 
say  in  German.  Patient  says  himself  that  the  auditory  represen- 
tations of  the  words  he  cannot  find  are  missing;  he  cannot  tell  the 
number  of  syllables  in  them.  If  these  words  are  spoken  to  him  or 
written  before  him  he  says  them  at  once,  but  forgets  them  imme- 
diatelj'.     He  repeats  correctly  whole  sentences,  if  not  too  long. 

He  understands  spoken  and  written  language  perfectly.  He 
can  read  aloud  with  the  greatest  fluency,  and  with  scarcely  any 
stoppage.  Writing  very  imperfect.  Asked  to  write  the  history 
of  his  illness,  he  puts  down  mutilated,  meaningless  words,  in  which 
it  is  impossible  to  discover  any  sense.  Writing  single  words, 
names  of  objects  shown,  gives  a  somewhat  l)et!er  result.  There  is 
a  parallelism  here  between  writing  and  speech  ;  such  names  as  he 
cannot  say,  neither  can  he  write. 

On  dictation,  he  writes  fluently  and  without  faults.  The  strokes 
are  somewhat  clumsy.  He  copies  equally  well.  Intellio-ence 
normal.  His  wife  assures  me  that  he  manages  business  perfecth', 
thinks  of  things  in  time,  Sio. 

I  saAv  the  patient  again  a  m(;nth  later.  Great  improvement  in 
Ilia  speech,  which  is  fluent,  and  with  almost  no  hesitation;  he 
names  objects  with  much  less  difficulty  ;  Avords  are  riirely  mutilated. 
^Vritinff  is  still  deficient,  tliough  much  improved.  Wliat  he  writes 
is  perfectly  legilde. 


5.  Still  better  known  tlian  tlio  prooodini;  is  tljo  ty])o  of 
a]»liasia  arisinj^  in  an  iiitorniptioii  ol'  tlio  j>atli  m  jil  'I'he 
diagram  indicates  loss  of: — 

(a)  Volitional  speech ; 

(h)  ropotition  of  words; 

(c)  reading  aloufl. 
Preservation  of: — 

(d)  Understanding  of  speech  ; 
{(i)  uiidi'i'staiiding  of  w riling  ; 
(/)  faculty  of  copying. 

Again,  and  as  a  distingiiisliing  fcjilnn'  b.(\\iM-n  this  ami 
r>r(i<'a's  Ivp*',  tlicrc  rt'iiiain  : — 

(f/)   I'^icnll  N  nf  \((lili<iiial  writing; 
(//)  (if  w  ril  iiig  fit  dirlal  iun. 
'I'lirrc  arc   nmiicmiis  cNaiiiiiN'^  of  ])atioii<s  w  lio   had    I<k(    tiii> 
r.M-nll\    nf   speaking,  and   cnulil   \il    iiiaki'    1  licrn^rlvcs    iiiidcr- 
,s((iiid  by  writiiiv.      I   Iiim'Sccii  si\iral  fascs  ul' ( hjs  dc^niplion, 
vol,.    \ll.  2  (J 
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and  possess  the  notes  of  one  in  wliicli  tlio  pationt  was  untlt-r 
my  care  several  years  airo,  and  wrote  his  history  liiniself.  Ihit 
it  wouhl  be  useless  to  relate  it  here,  in  presence  of  the  material 
already  at  hand. 

According  to  Kussmaul,  such  cases  present  the  true  uncom- 
plicated type  of  ataxic  aphasia,  that  is,  of  that  form  of 
speechlessness,  "in  which  patients,  with  freedom  of  intellect 
and  of  movement  of  the  tongue,  have  the  memory  of  words  as 
acoustic  signs,  but  are  unal)le  to  emit  them.  The  proof  that 
they  really  possess  tlicse  signs  is  found  in  the  fact,  that  they 
can  embody  them  in  writing.  When  asked  to  articulate  them 
as  sounds  or  words,  they  cannot,  even  if  they  arc  shown  how 
to  shape  their  tongue  and  lips." 

It  is  obvious  that  this  description  includes  the  type  now 
before  us,  and  Kussmaul  gives  a  series  of  most  pregnant 
instances  in  his  chapter  on  ataxic  aphasia.  Eut  the  aphasia 
he  so  designates  extends  over  a  wider  range  of  cases,  such  as 
those  of  Broca's  aphasia,  which  we  have  discussed  under  our 
first  heading.  In  these  cases  there  is  ataxic  agraphia  also, 
owing  to  the  implication  of  the  centre  of  co-ordination  for 
written  signs,  which  is  distinct  from,  tliough  connected  with, 
that  for  spoken  signs.  The  close  relationship  between  these 
centres  explains  the  fact,  that  the  two  symptoms  so  often 
co-exist. 

Kussmaul's  views  rest  on  the  assumption  that,  as  the  motor 
tract  of  spoken  language  is  innervated  by  the  left  hemisphere 
only,  so  is  the  tract  of  written  language  ;  for  it  is  only  under 
such  circumstances  that  a  lesion  of  the  left  hemisphere  could 
cause  agraphia  by  an  injury  to  the  writing  centre.  I  cannot 
acce])t  this  interpretation,  but  hold  it  more  probable  that  the 
innervation  of  the  movements  of  writing  originates  in  botli 
cerebral  hemispheres. 

When  we  learn  how  to  write,  we  apparently  employ  the 
left  hemispliere  only ;  but  we  must  assume  that  tlie  right 
hemisphcr(;  is  the  seat  of  slight  nervous  action  as  well,  for  it 
can  be  shown  that  a  certain  amount  of  facility  is  also  imparted 
for  the  same  movements  with  the  left  hand.  When  the  left 
hand  executes  "  mirror-writing,"  it  pi^forms  the  same  move- 
ments as  the  right  hand  in  ordinary  writing,  and  it  is  easy  to 
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show  that  the  left  hand  writes  mirrov-wise  better  than  it  doe-' 
the  usual  type.  In  my  own  case,  even,  the  strokes  are  more 
correct  if  I  write  in  English  characters.  Now  it  could  be 
objected  that  this  innervation  of  the  left  hand  Hows  from  the 
left  hemis})here ;  but  this  is  improbable,  for  in  some  lesions  of 
the  left  hemisphere  it  happens  that  this  tendency  of  the  left 
hand  to  execute  mirror-writing  becomes  manifest.  jMoreover, 
the  fact,  that  in  complete  right  hemiplegia  the  power  to  write 
with  the  left  hand  is  not  diminished,  is  opposed  to  the  unilateral 
innervation  of  the  movements  of  writing.  Therefore  the  point 
E,  which  in  our  diagram  represents  the  centre  of  writing 
movements,  must  not  be  looked  upon  as  single  ;  in  addition  to 
the  point  E  in  the  left  hemisphere,  there  is  a  corresponding 
spot,  e'  in  the  right,  to  which  commissures  go,  and  which  can 


i'll 


corno  into  action  when  there  is  some  lesion  of  E.  There  are 
otlior  proofs  that  in  agrapliia  the  motor  innervation  of  the 
movements  of  writing  is  not  involved.  la  pure  cases  o!l 
IJrocfi's  a|)hasia  tlu;  faculty  of  copying  is  preserved,'  wliilst 
that  of  leuding  aloud,  and  of  ovei-y  kind  of  re[)etition,  is  lost. 
On  IIk'  utlier  ImiiiI,  t liese  jialii  Ills  are  uol  onl\  unable  to  write, 
l»nl  cannot  i;ven  conii)ose  words  with  letters  placed  befiuc 
IIh'Ih.  'JMie  real  ciuiso  of  the  agraphia  does  not  d«  pt  nd  on  any 
lesion   !){'    tin-    lii'ilor    appiiatus,   but    on    the    iinjiossiltility   of 
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reprocliicinf]^  voluntarily  the  auditory  represeutations.^  I  liavo 
already  slidwn  how  ono  can  convince  oneself  that  such  patients 
are  wantinp^  in  the  faculty  of  volitional  recall  df  the  auditory 
representations,  and  have  stated  liow  far  I  had  reached 
certainty  on  this  point. 

Since  the  above  has  been  written,  a  case  of  Pitres^  has  been 
published,  which  gives  direct  evidence  of  the  correctness  of 
my  views  on  agraphia.  The  patient  was  suflfering  from  agraphia, 
the  residual  sequel  of  an  apoplectic  seizure  ;  speech,  under- 
standing of  language  and  writing  wore  intact,  wliilst  volitional 
writing  and  writing  to  dictation  were  impossible,  the  faculty 
of  copving  being  preserved.  The  lesion  would  be  referred  by 
me  in  the  path  a  e  (Fig.  4).  The  interesting  point  about  the 
case  is,  however,  that  this  agraphia  affected  solely  the  right 
hand ;  the  patient  could  write  correctly  with  the  loft  hand, 
and  copy  with  his  right  what  he  had  written  with  his  left 
hand.  This  shows  the  correctness  of  the  diagram,  in  which 
the  centre  e  is  represented  as  existing  in  both  hemispheres, 
and  the  path  A  E  as  being  double. 

It  is  obvious  that  this  agraphia  has  nothing  in  common  with 
that  occurring  in  Broca's  aphasia.  As  could  be  expected,  the 
patient  could  make  up  words  from  their  component  letters,  a 
feat  impossible  to  those  suffering  from  Broca's  aphasia. 

Pitres  adduces  two  more  cases  of  isolated  agraphia.  The 
first,  quoted  from  Ogle,  is  ajiparently  much  more  complex. 
The  patient  could  not  even  co})y,  nor  mak»^  up  his  name  with 
the  letters,  and  had  serious  embarrassment  of  speech.  The 
lesion  was  probably  a  more  extensive  one,  and  took  its  origin 
in  an  injury  received  eiglit  years  pr(^viously.  In  the  second 
case  (from  Charcot)  the  conditions  wovo  likewise  less  simple. 
We  are  not  told  whether  the  agrajthia  was  bilateral.  I  may 
add,  that  the  paths  a  e  and  a  c  may  be  interrupted  at  the 
same  time,  as  they  appear  (see  Fig.  5)  to  run  together  in  the 
brain  for  some  distance  before  they  separate  to  go  into  the  two 

'  Wo  Ifftri)  to  writo  with  tlio  oo  nporntion  of  nuflitory  rrprcRontations,  licnco, 
wo  cannot  writo  wilhotit  it.  Kvory  lesion  of  tho  path  b  m  a  fFip.)  4  d«  stroys 
tlie  innorvnfioii  of  ilio  amlitory  roproflrntiition  from  tho  conrrpl-ron(ro,  iin<l  must 
TioooRMnrily  rosnH  in  HK'rii|>hii». 

'  "  ('onsiilorntinns  hur  Tncinphio  h  propo.s  fl'nno  ohhirvation  iionvcllo 
d'ngr.iphip."— '  Rcviic  «lo  McdciiM',"  ISSi,  11. 
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hemispheres.     Isolated  agraphia  will  therefore,  under  certain 
circumstauces,  appear  as  bilateral. 

The  theoretical  types  with  which  we  have  hitherto  been 
engaged  corresponded  closely  with  well-known  varieties  of 
apliasia.  There  remain  two,  due  to  lesions  of  the  com- 
missures A  B  and  A  a,  which  must  present  themselves  as 
cases  of  sensorial  aphasia.  Owing  to  the  rarity  of  examples  of 
the  latter,  it  would  have  been  but  natural  had  I  had  no  actual 
examples  of  it  to  adduce,  though  it  would  obviously  have 
weakened  my  whole  position,  the  full  confirmation  of  which 
requires  a  filling  up  of  every  gap.  I  have,  however,  found  the 
two  missing  types,  and  their  entire  correspondence  with  the 
theory  of  aphasia  here  developed  is  a  warrant  for  the  accuracy 
of  the  hypothesis. 

6.  Lesions  of  the  path  A  B,  would  give  rise  to  the  following 
symptoms.     Loss  of: 

(a)  understanding  of  spoken  language  ; 
(h)  understanding  of  written  language. 

There  are  preserved : 

(c)  volitional  speech. 

For  the  reasons  stated  above,  there  will  be  paraphasia.  So 
far,  the  symptoms  coincide  with  those  of  Wernicke's  sensorial 
aphasia.     Here,  however,  there  subsist, 

(d)  volitional  writing, 

which  will  also  have  the  characteristics  of  paragrapliia ; 

(e)  faculty  of  repeating  words; 
(/)  of  reading  aloud  ; 

(y)  of  writing  to  dictation. 
Owing    t(j  the  interruption    of   coiuniuuication    bL't',\ecn    a 
and  B,  there  must  be  a  coiiipUite  loss  of  intelligence  for  what 
is  repeated,  read  aloud,  written  to  dictation  by  the  jiatieut. 
There  also  subsists  the 

(//)  jtowcr  of  copying  words. 

I  shall  now  rchitc  a  case  (jf  my  own  uliidi  prt-scnts  all  these 
cliaractrribtics. 
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Case  III. — Aurtii-  iusufficicnri/.      Onhial  .-^offt  iilu'f.     Sensorial 

ajjhasid. 

3.  U.  Sclnvnrz  was  admitted  into  llio  Iiist-Isjiilal  on  tlit-  lOtli 
of  May,  1884.  Sixty  years  of  age— notliinu  n..t(\vurtliy  in 
antecedents. 

lie  was  well  up  to  the  loth  of  IMay.  The  next  ni^lil  liis  wife 
noticed  that  he  became  restless,  !<|H)ke  in  his  sleep,  ro>c  and  returned 
to  bed,  etc.  At  4  in  the  morning  it  became  apparent  that 
something  had  happened  ;  what  he  said  had  no  sonse.  He  did  not 
answer  to  questions;  he  tried  very  hard  to  make  himself  nnder- 
stood,  ami  the  same  mutilated  expressions  were  constantly  repeated. 
His  wife  thought  he  had  lost  his  reason.  Ilis  apparent  intention 
■was  to  complain  of  severe  pains  in  the  forehead  and  nape  of  neck. 
This  stitc  of  things  went  on,  and  as  he  was  losing  strength,  he  was 
taken  to  the  hospital. 

Patient  is  a  rather  fat,  pale,  man.  Features  flabby;  expression 
dull.  On  admission,  he  gave  the  impiession  of  a  sulgect  with 
psychical  deficiencies.  He  talked  a  good  deal,  Init  repeated  the 
game  phrases.  Ho  points  to  his  head  and  says,  "  Oh  how  stupid  I 
am,  I  cannot,"  &c.  It  is  difficult  to  make  anything  out  of  him,  for 
ne  understands  little  that  is  said  to  him  ;  but  it  is  easy  to  ascer- 
tain that  he  is  in  possession  of  his  intelligence,  and  that  the  ap- 
parent psychical  deficiency  consists  only  in  his  difficulty  in  under- 
Btanding  others,  and  in  making  himself  understood.  His  actions 
leave  no  doubt  on  this  point. 

Sjyolccn  language. — The  disturliancc  in  his  power  to  understand 
it  is  very  evident  (verbal  deafness).  If  one  stands  behind  him 
and  talks  to  him,  he  turns  round  and  asks :  "  Do  you  sjicak  to 
me?"  The  simplest  requests,  to  show  his  tongue,  shut  his  eyes, 
arc  answered  by  :  "  I  don't  know  what  one  wants." 

Sjiccch. — There  is  no  deficiency  in  his  vocaluilarj'.  He  talks  a 
good  deal  in  a  flowing  manner :  ho  seldom  is  short  for  a  wonl ;  ho 
occasionally  uses  a  wrong  or  a  mutilated  one.  But  this  is  uufro- 
(juenl,  and  in  this  respect  he  has  greatly  imjiroved  on  what  his  wifo 
described  he  was.  Ho  is  in  great  ditlieulty  when  he  has  to  namo 
objects  shown  to  him  ;  ho  finds  tho  names  with  the  greatest  diffi- 
culty, and  assists  himself  with  descriptions.  Instead  of  "  wine,"  ho 
savs  "that  is  strong;"'  for  *'  water,"  "  that  is  weak,"  iVc. 

Jicpcdiiiin.  —  He  obviously  could  repeat  correctly  all  that  wits 
R]ioken  before  him  ;  but  he  ap])arently  did  not  understand  what  ho 
did  repeat,  as  for  iuBtance  the  wordb,  '*  My  name  ia  Puler  Schwar/, 
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and  I  ara  already  4  years  old,"  which  did  not  draw  any  signs  of 
denotation  on  his  part. 

Written  Language. — He  understands  nothing  printed,  or  hand- 
written. The  simplest  things  placed  before  him  he  cannot  read 
nor  decipher.  He  knows  the  name  of  most  letters,  and  gives  it 
correctly  ;  he  only  confoTinds  the  capital  I. 

Heading  aloud. — He  can  make  up  letters  into  words,  and  he  can 
read  aloud  by  spelling ;  but  it  is  evident  that  the  sense  of  the 
word  remains  closed  to  him.  Out  of  the  sentence,  "  Will  you  have 
a  glass  of  wine  ? "  he  goes  coiTectly  as  far  as  "  you "  but  has 
manifestly  no  idea  of  the  meaning. 

Writing. — His  volitional  writing  is  worse  than  his  speaking — 
but  he  does  write  a  few  words  correctly.  In  "  Meine  Frau  "  (my 
wife),  he  manages  the  first  word,  not  the  second. 

Writing  to  dictatim  was  not  tested  at  the  very  beginning.  Later 
it  was  found  that  he  could  do  it  well  if  each  word  was  given  singlv  ; 
whole  sentences  are  rendered  inaccurately',  words  being  missed. 

Copying. — He  copies  perfectly,  changing  German  into  English 
characters,  but  does  not  understand  anything  of  what  he  so  writes. 

Motility  and  Sensibility. — No  difficulty  in  walking  or  standino-. 
Movements  of  arms  and  legs  quite  normal  ;  sensation  likewise. 

Bcflexes. — Skin  reflexes  normal.  Patellar  and  Achillis-tendon 
jerk  absent. 

Cerebral  nerves. —  1.  Smell  normal. — 2.  Xothing  noteworthy. — 3, 

4,  6.  Movements  of  the  eye  normal.    Pujiils  small,  react  to  liglit. 

5.  Normal. — 7.  No  weakness  of  facial  muscles. — 8.  Hearing  not 
very  acute ;  but  present  on  both  sides ;  he  hears  the  tick  of  tho 
watch  only  when  close  to  the  ear. — 9.  Taste  ajjitears  to  be  normal. 
He  can  recognise  and  name  acid  ;  seems  to  recognise  sweet,  but 
cannot  name  it.  He  calls  bitter  "  strong."  Deglutition  normal. 
10.  Voice  natural. — 11.  Movements  of  the  tongue  free. 

In  tho  further  evolution  of  the  case,  tho  word- deafness  receded 
without  disappearing  altogether;  on  the  21st  of  May,  the  improve- 
ment was  already  veiy  marked.  On  the  22nd  the  fc)llowin<>- 
conversation  was  held.  "  .Shut  your  eyes." — He  does  it.  "Take 
this  glass  of  wine  from  tho  table." — He  turns  round  and  says  : 
"  Ar.!  you  saying  anything  to  me?  I  don't  understand  it."  "Do 
you  like  red  or  wliite  wine  host  ?  "  "  llore  is  Home  red  wino."  "  Put 
your  right  leg  out  (jf  tlie  Ijod."  "  What  sliall  ItakeV" — aiidhoi>uts 
out  tlio  left.  "  Tut  yi)ur  right  foioliiiger  to  your  nose." — "Some 
thing  right?     Wlial    must  I  do?"     Ho  puts  tho  right  leg  out  of 

IhmI.     "Drink   tlie   i'lcdossor's  health   willi   tliis  wine." "As  \o\\ 

wish.  .  ."  'I'hu  re(|Ut'Ht  is  lopeatfil.  "  Shall  I  tiiko  red  w  iue  fur 
liif,  oi'  luiyou?'     "Show  your  liiiutl."      lleiKtesit.     "  I  >o  v«'U  euie-h 


A')ij  OX    APHASIA. 

much?" — "Only  to-day,  as  the  weather  iH  so  had."  "  What  costs 
tlio  cheapest  wine  yon  hny  ?  " — "I  d'>u't  know  the  words  any 
more,"  itc. 

His  writinjj:;  improvers  also.  On  tlie  21st  ho  could  write  tho 
ali>lial>et  easily.  German  and  En{:;lisli  characti-rs  aio  used  i)ro- 
miscuously.  On  the  29th  ho  made  the  first  attempt,  on  K-inj^ 
asked,  to  write  a  letter. 

"7(7*  Sdll^  Ilerrn  Professor  otwas  wisson,  ahcr  teas  soil  ich  vticas 
4/hci(ht<  icisucn.     Ich  weiss  <:;arnielits  davon." 

He  still  fails  to  make  out  written  language;  hut  this  doi-s  not 
hold  for  numhers.  He  jcads  the  multi]dication  table,  iind  tells 
the  results,  tlu)Ugh  witli  a  little  uncertainty. 

At  the  beginning  of  Junn  he  understands  what  is  said  to  him 
much  better  ;  his  speech  is  to  a  slight  degree  paraphasic.  But  one 
notices  now  that  conversation  is  easier,  that  he  has  difficulty  in 
finding  tho  names  of  objects  shown  to  him,  and  that  he  immediately 
forgets  them  when  they  are  told.  Thus,  ho  was  sliown  a  knife 
and  askeel  "  What  is  this?" — "  I  have  seen  sumcthiug  like  it,  but 
I  can't  remember  the  name."  "Is  it  a  knife?" — "Yes,  knife, 
knife!"  "  What  is  this?"  showing  him  a  cap.  He  mutters,  but 
cannot  find  tho  word.  "Is  it  a  coat?" — "No,"  jjointing  to  his 
own  coat.  "Is  it  a  cap?" — "Yes,  a  cap."  "Tell  us  what  you 
have  been  eating."  — "  Eaten  something,  this  morning  at  8 
o'clock  drank  something,  and  again  at  12  o'clock,  but  I  can't 
tell  more."  "  Take  your  pocket-handkerchief,  and  wipe  your 
spectacles."  Patient  does  it.  "  Take  my  purse,  take  five  francs 
(mt  of  it,  and  give  them  to  Soand-so."  He  takes  the  purse,  and 
five  francs  out  <jf  it,  but  does  not  understand  the  rest. 

llis  understanding  of  written  language  is  very  bad  still,  though 
when  he  reads  aloud  he  makes  out  the  meaning  better,  a  fact  which 
corresi)onds  with  his  improvement  as  to  spoken  language.  When  ho 
is  not  allowed  to  read  aloud,  he  apparently  spells  inwardly.'-  Even 
what  ho  copies  to  dictation  is  obscure  to  him.  I  dictated  to  him 
an  I.  O.  U.  for  20,000  francs,  which  he  wrote  down,  and  allowed  mo 
to  put  in  my  pocket  without  giving  the  least  sign  of  emotion. 
Volitional  writing  is  still  accompanied  with  well-marked  para- 
graphia, though  there  is  improvement  in  this  nsptet.  He  wrote 
the  following  letter  to  me  on  the  4th  of  .Juiir  : — 

*  [Tin:  wonlsiii  ildUoi  wcro  wriUm  in  Kiif,'li.><li  rlmrm-trrs,  tln'  rc^t  in  Oormon. 
Tho  wuril  "  wid.-tn  "  is  ai)j)un  ntly  um<1  for  '•srhreilnn."  "Ciliciili-a"  is  uioun- 
in>;lcKa.] 

*  When  quc-Htions  were  iihk«<l,  lie,  nt  the  ln'Riiinin^  of  his  Btuy  in  tin-  liospilal, 
liAod  to  rc[>cat  tlu-ni,  it  ^('l'Mll'll  to  furilitatc  his  coiiiprflanbion  ;  hut  ofauiouully 
di*l  not  uii(l<  rstand  tliuii  cncii  after  r>'|'cuting  thciu. 
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"  Jnni  Mittwocli  d.  4ten. — Ilerr  Professor  Dr.  Lichtheim.  Ich 
luoclite  heute  etwas  schreiben.  Ich  weiss  noeh  sehr  wenig.  Ich 
biu  Arbergergasse  No.  52,  mit  meiner  meiner  Lieben  um  1  und  ^ 
Stunde  sehr  gern  gesehen.  Ach  wie  tausend  Mai  so  gern  fiir  seine 
liebes  Herz.  Ach  gott  wie  gern  sollte  ich  viel  mehr  wisseu  iind 
7uein  liebes  Herz  miisste  nial  allte  Tag,  oft  die  weiss  tiiglich 
hundert  nial  und  ich  weiss  fasst  noch  nichts  mehr  was  ich  zu 
wissen  sollte.  0  wie  viel  zu  wenig  daheim.  Ich  will  am  morgen 
Mittags  daheim  Arbergergasse  zu  meine  Liebenfrau.  Fiinf  mal 
lieute  noch.  Ich  will  auch  noch  etwas  schreiben. — Schwarz- 
Beer." 

Patient  left  the  hospital  on  the  Gtli  of  June,  but  came  to  see  us 
once  every  week.  Every  time  he  showed  further  impi-ovement. 
On  the  23rd  the  following  notes  were  taken : 

1.  Volitional  speech. — Paraphasia  is  very  slight ;  word-amnesia, 
on  the  other  hand,  is  considerable,  though  not  so  apparent  in 
current  conversation.  He  remembers  the  names  of  objects  a  little 
better ;  still  he  is  very  deficient  in  this  respect. 

2.  Volitional  writing  is  improved.     There  is  less  paragraphia. 

3.  Under  standi  H<j  of  spolcen  language  is  much  better.  Patient 
understands  almost  every  thing  he  is  tokl,  even  the  longer  sentences. 
Complicated  tasks  are  executed  correctly.  Still,  beyond  a  certain 
point,  he  still  manifests  deficiency  in  this  respect;  and  it  is 
impossible  to  appeal  to  his  self-obsei'vation. 

4.  He  repeats  ivords  correctly,  and  in  longer  sentences.  Ho  does 
it  more  quickly  and  intelligibly. 

5.  Reading  aloud. — More  ready  ;  but  he  still  mainly  does  it  by 
spelling.     Ho  understands  better. 

G.  Understanding  of  writing  more  deficient  than  that  of  speech, 
though  uiKpiestiouably  im])roved.  He  understands  short  words  at 
once.  Longer  ones  take  him  an  interval,  during  which  he  sooms 
to  put  them  together;  he  used  to  repeat  them,  but  this  beiu'' 
forbidden  he  aj)pearH  to  spell  them  inwardly. 

7.  Copying  and  writing  to  dictation  are  carried  out  i>roperlv.  Ho 
undtn-Htands  much  of  what  he  writes.  The  experiment  with  the 
1.  ().  II.  does  ncjt  succeed  any  longer. 

The  last  time  the  tests  were  ai)j)lied  was  on  the  2r)th  of  July. 
Jle  still  talks  H<jniewhat  slowly,  the  arrangement  of  words  is  ofteii 
peculiar,  but  it  takes  time  to  discover  that  words  are  wanting  in 
liis  vifcabiilary.  He  is  easily  stopped  by  proper  names,  and  iinds 
tliria  with  dilllculty.  Tho  word-aiiuiisia,  however,  is  much  Kss 
marked. 

He  setiiiiK  ii)  iindcistaiiil  ail  lliat  is  said;  one  is  iK-easinuall v 
obliged   to   n|K'at  a  (|iicsti(iM  ;   and    lie   liiuiM  if  i.|Kals,  as    if   uilh 
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astonislimcnt,  proper  names.  ]\Ineh  parapjra)>hi;i  still  present  wlien 
he  writes  of  his  own  accord,  though  a  letter  he  wrote  tome  on  that 
(lay  shows  a  marked  improvement.  Progress  is  also  noticed  in 
the  other  resjiects. 

On  the  30th  of  July  I  was  called  to  see  him.  Ahout  midnight 
his  wife  noticed  that  he  suddenly  became  restless,  lie  tried  to  get 
nj),  and  fell.  The  left  arm  ajipcared  to  he  paralysed  ;  hut  ho  can 
give  no  account  of  the  state  of  the  sensorium.  He  has  been  rest- 
less since,  and  talked  nonsense. 

I  found  his  consciousness  slightly  affected  ;  ho  is  efmtinu.illy 
l»abl)ling  as  a  delirious  fever-patient.  ITo  reacts  a  little  wlien 
called,  but  does  not  recognise  people  about  him. 

The  eyes  are  chiefly  turned  to  the  right ;  it  is  difficult  to  make 
him  fix  them;  when  called  he  answers  "yes,"  but  turns  tliem 
more  to  the  right,  and  does  not  follow  the  finger.  Pupils  rather 
contracted. 

He  appears  to  have  headache  on  the  right  side,  points  to  it  with 
his  hand,  and  applies  a  sponge  to  it.  Left  arm  liaccid  and  }»ara- 
ly.sed ;  left  leg  apparently  sound,  yet  on  rising  he  bends  towards 
the  left  side. 

Left  uaso-labial  fold  somewhat  effaced.  Sensation  and  refle.xes 
on  the  left  apparently  diminished.  No  ]iarapaasia  noticoablo  in 
what  he  talks.  There  was  constant  vomiting;  and  the  ]>atient  was 
taken  to  another  hospital,  owing  to  my  removal  into  other  wards, 
and  is  still  living. 

A  few  remarks  on  this  case,  in  wliieli  the  sym}>tonis  a.u;reo 
witli  those  postulated  by  an  inti'rruption  in  the  eonunissure 
A  r..  may  not  be  out  of  phico.  It  may  be  asked  why  he  spelt 
the  words,  tlionij^li  the  path  0AM  m  was  intact.  I  think  this 
is  e.\i)laiiied  by  the  fact,  that  for  Ihient  reading  it  is  necessary 
to  understand  the  words  ;  we  guess  the  words  before  we  have 
ai-tiially  read  them  through,  and  gain  much  time  thereby. 
\\  hen  we  have  to  say  long  words  in  a  foreign  language,  we  also 
must  spell  to  a  certain  extent.  Our  patient  shows  also  a  phe- 
nomenon wliich  has  been  observed  in  other  cases  of  the  kind  ; 
h».'  re})eated  (he  question  of  which  lie  did  not  understand  the 
meaning.  This  conditicm  is  clo.sely  allicul  to  the  Echolalia  of 
Komberg ;  and  Spamer,'  who  also  deduced  the  po.ssibility  of 
this  symptom  from  his  schema,  used  tiiis  name.  In  our  case 
it  did  not  ajtpear  as  if  the  rejtelition  necessilaled  the  under- 
'  '  UcIrt  Aplmaic  uikI  .\syuil)t)lk' ;'  'Aroliiv  fiir  I'^ycliialrii','  vi.  ,i'L\. 
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standing  of  the  words  heard,  by  means  of  a  centripetal  path^ 
from  M  to  B.  The  circumstanee  that  the  patient  supplied  his 
lost  understanding  of  written  language  by  reading  aloud,  must 
be  explained  differently.  The  case  shows,  with  many  others, 
that  disturbances  in  tlie  use  of  written  language  are  much 
slower  to  disappear  tlian  those  connected  with  speech.  Para- 
graphia here  persisted  much  longer  than  paraphasia,  and  the 
patient  understood  writing  but  very  imperfectly,  whilst  verbal 
deafness  had  practically  passed  away. 

This  may  be  explained  by  assuming,  that  the  recovery  of 
the  understanding  of  words  is  not  effected  by  a  new  connection 
between  a  and  b,  but  that  the  sound-representations  are 
deposited  at  another  point  a'  which  is  connected  with  m,  b,  and 
a.     We  should  thus  obtain  a  state  of  tilings  as  represented  in 


iM, 


J>iagram  0,  where  the  destroyed  path  a  b  is  not  shown,  but 
where  the  vicarious  connections  are  depicted  by  dotted  lines. 
With  the  assistance  of  the  figure,  oik;  easily  sees  that  the 
patient  can  easily  understand  by  the  ear  what  he  reads  aloud  ; 
whilst  silent  reading  remains  senseles.s.  Sih-nt  spL'llin<>-  is 
already  of  assistance  under  llu-sc  circuiuslaiifcs,  because  alon'»- 

'  I  hliDiiM  mil  liiivu  iiiciitiiiiK  (1  tlii.s  ji(j«»il)ility,  Imd  not  a  i-i,,i,.  of  Wi'sliiliura 
(I'f.  Spiiinci-,  |(.  T)!!)  iiiiidi)  hiu-li  ita  iut('ri)r(;liiti(iii  prolmlilc. 

-  'J'liD  riipiilily  willi  \s\\\A\.  tlii.s  (K'(!iir.s  may  Biom  an  (.lijiilioii  to  tin-  ox- 
|iliinalii)ii.  But  Iho  Hrn.M.riul  ai>liaNiii  of  WiruicUi'  tlm)iij(li  li»ait)n.-i  of  a  ^.K'a  oit 
diiiiiiiiHliiiig  likowiHO,  a  fad  not  .MiHei'])til)Io  nranntluT  itilcqurtatiou. 
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with  tin-  iiiiitivatioii  <»1"  the  luovement-representations  the 
\V(jnls  uru  rrvivctl  in  a'  ami  luako  understand ini;  possibh; ; 
The  connnissure  O  a'  and  a'  k,  require  to  be  used  lor  a  much 
longer  time,  before  the  disturbance  in  the  writing  can  be  over- 
come by  their  substituti<tn. 

The  case  I  have  just  rehvted  is  by  no  means  an  isohited  one, 
but  appears  to  be  of  tlie  same  category  as  that  of  Schmidt,^  and 
that  of  Broadbent^  mentioned  by  Skwort/.olT  as  one  of  word- 
blindness.  In  other  instances,  the  observations  are  not 
sufficiently  full  to  allow  us  to  decide  whether  the  cases  really 
belong  to  the  same  group. 

7.  The  last  interruption  to  be  considered,  that  in  tiie  patli 
A  a  does  not  really  belong  to  the  subject  of  aphasni,  for  the 
faculty  of  speech  remains  perfect.  Still  it  is  necessary  to 
consider  it  here,  because  its  symj^toms  cannot  be  properly 
understood  except  in  connection  with  the  present  subject. 

From  the  diagram  wc  should  conclude  that  there  is  a  loss 
of: 

(a)  understanding  of  language; 
(h)  faculty  of  repeating  ; 
(c)  faculty  of  writing  to  dictation. 
The  following  are  preserved  intact : 
(fZ)  volitional  speech ; 
(e)  volitional  writing ; 
(J)  understanding  of  writing  ; 
(g)  reading  aloud ; 
(h)  copying  words. 
There  is  no  paraphasia  nor  paragraphia,  because  the  path 
B  M  A  B  is  whole;  we  could  thmvlore  di-signale  sueli  eases  as 
"  Isolated  speech-deafness,"  as  the  incapacity  for  repetition  and 
writing  to  dictation  may  be  included  under  the  term  "si>eech 
dt-afnt'ss."     Ihit  since  there  is  a  form  of  s])eech-d(>afness,  in 
which,  as  we  have  seen,  tlu-  faculty  of  repealing  an<I   writing 
t(j  dictation  is  preservid,  it  is  advisable  to  (li>tingnish  sharply 
these  functions. 

'  '  Alig.  ZLita«liril"t  tiir  r.-iycliiatrir,'  1S7I,  vol.  "JT,  y,  :!()! ;  iiuntt<l  l.y  Iviiaoiiiiiiil, 
l>.  170. 

'  "  L'orubnil  McTJiaiiiHiii  of '^llllu^;lll  iiiui  Spculi  •  "  'Miil.  I'liir. 'riuiii>iicUoii», 
167-,'  vol.  Iv. ;  <iuutcd  ufltT  ykwrlzoll",  loo.  oil.,  p.  'M. 
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I  have  a  personal  observation  to  record  of  sncli  a  case  wliicli 
has  already  been  published  by  Burckhardt.^ 

Case  IV. — Chronic  hroncltltis.  —  Arteriosclerosis.  —  Two  npoylectie 
seizures;  after  the  first,  paravhasia  and  jjaragrnphia  gradualli/ 
receding  ;  after  the  second,  persistent  icord-deafness. — Incapacity  of 
repeating  and  of  writing  to  dictation. — No  disturbance  of  speech. 

Mr.  L.,  aged  55,  formerly  a  teacher  and  journalist,  remained 
healthy  till  1877.  He  then  had  an  apoplectic  fit,  which  was 
followed  by  troubles  of  language  only,  witli  the  exception  of  a 
slight  weakness  in  the  muscles  of  the  mouth  on  the  left  side  of  the 
face.  These  are  fully  described  in  Burckhardt's  observation,  to 
which  the  reader  is  referred  for  particulars.  They  consisted  in 
paraphasia  during  volitional  speech,  repetition  of  words,  and 
reading;  paragraphia  in  writing  to  dictation.  Volitional  writing 
was  very  faulty,  but  not  abolished.  Nothing  is  said  of  the  in- 
telligence of  language ;  but  from  the  context  and  information 
given  by  his  wife,  it  appears  to  have  been  intact.  Evidence  as  to 
his  understanding  written  language  is  wanting. 

This  association  of  symptoms  may  be  identified  with  the  one 
described  under  3,  as  due  to  a  break  in  m  a,  and  the  case  is  one  I 
had  in  view  when  I  said  that  the  conditions  of  voluntary  writing 
agree  best  with  Diagram  2. 

The  state  just  des-cribed  gradually  improved,  and  a  slight  defect 
of  speech  only  remained,  consisting  in  the  occasional  misuse  of 
a  word. 

In  June  1882  he  had  a  sudden  attack;  tlio  symptoms  seem  to 
have  been  slight.  A  medical  examination  made  immediately  after 
showed  an  increase  in  the  facial  i)aralysis ;  and  his  wife  said  the 
defect  of  speech  was  more  accentuated  ;  ho  could  not  road  nor 
write.  We  have  hero  a  discrepancy  between  tlu'  inrdrmatiou 
given  by  the  wife  and  that  furnished  by  liurekhardt,  who  does  not 
mention  any  disturhance  of  speech,  and  says  lie  could  road  and 
wiito.  I  have  mentioned  the  former  statements  because  they  do 
not  agree  so  well  with  my  views;  but  as  they  were  made  long 
after  the  event  they  do  not  deserve  the  same  eonfidenoo  as  the 
notes  taki'U  at  tlio  tinio  hy  l>iir<l<hardf .  lie  was  comph'tily 
word-deaf. 

'V\\v  ilis(Mrlian<'o  of  language  rapidly  improved,  oven  bevond  the 
Hialc.    in  which  he  was  licforo    Ihf    all  icU.        Ilti   recovered   reading 

'  ••  l'',iii  l''all  voii  W'ciH.uiMh  il."-  '('nrn^iiM.iul.ii/.l.lall  I'iir  Scliw.'i/.r  A.izt.-; 
IKS'2,  Nil.  V(>. 
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an»l  wiitinj;  completely;  Ixit  tlie  woiil-deafiicss  reinaiiictl  tlic  snine. 
Intelligence  free:  patient  felt  weak,  and  did  not  like  to  leavt-  his 
bed  ;  lie  suffers  from  chronic  catarrh  aiid  asthma. 

I  saw  him  first  in  July  1883  ;  and  again  in  .hinc  1SH4  ;  on  hoth 
occasions  his  condition  was  the  same. 

[Passing  over  tho  general  examination  of  the  l>ody,  which 
ytresented  no  fcatuies  of  impurtoncc,  we  come  to  the  fuii<'ti<iiis  of 
languaj^o.] 

Understanding  of  speech. — Patient  gives  the  imprcs-ion  iT  an 
absolutely  deaf  man,  and  differs  in  this  respect  from  othei'  cases  of 
word-deafuess.  One  cannot  havo  the  least  citmmunication  wiih 
him  except  thiongh  writing  ;  even  his  wife  cannot  make  herself 
understood  otherwi.se,  as  he  can  icad  frum  the  lijis  but  very  few 
words,  and  these  imperfectly. 

I  should  probably  liavc  taken  him  for  really  deaf  had  I  not  bt  en 
assiircd  that  he  was  acute  of  hearing,  and  could  perceive  all  noises, 
which  he  said  hurt  him;  and  had  I  not  tested  the  fact  mystdf. 
Ilavinjr  written  for  him  to  raise  his  hand  as  soon  as  he  heaid  ilie 
sound  of  a  bell,  he  did  so  correctly,  even  when  it  was  rung  nii  st 
gently  behind  him.  It  is  the  deficient  attention  he  pays  to  sounds 
Avhich  gives  one  the  impression  that  ho  is  deaf.  Then  a  few 
minutes  later  I  rang  again,  but  he  did  not  react  to  the  noise  l>y 
raising  his  arm  a  little,  until  it  was  very  loud.  The  same  w.int  of 
attention  is  manifest  when  one  talks  to  him.  lie  does  not  make 
the  eftbrts  to  understand  observed  in  patients  with  word-di  afncss, 
but  remains  indilTerent;  one  has  to  juish  or  shake  him  in  or^Ier  to 
make  him  attend.  He  hears  wlien  one  whistles  or  sings,  but  docs 
nut  recognize  melodies.  .  When  his  children  sing  in  his  room 
(piartettes,  of  which  ho  formerly  was  fond,  he  tells  them  to  stoj), 
and  that  they  make  too  much  noise.  \Vhen  I  jilayt  d  the  national 
anthem  before  him,  ho  said,  "  Once  more,  1  shall  perhaps  recognize 
it."     But  he  cannot  do  so. 

Speech. — He  speaks  with  absolute  accuracy,  but  with  a  slight 
drawl;  very  rarely,  not  oftenor  than  would  a  healthy  man,  ho 
stops  for  a  word.  lie  finds  substantives,  even  complex  ones,  aiul 
])ropcr  names.  I  showed  him  a  picture,  and  he  said  without  tho 
least  hesitation,  "  "NVinterthur."  On  neither  occasion  C(juld  I 
detect  the  least  trace  of  paia})hasia. 

Writimj. — lie  writes  fluently  and  eoireetly,  and  composes  long 
articles  for  journals,  of  which  I  have  seen  several,  and  possess  one. 

Bepeatlnfj  is  impo^8iblo  to  him,  even  when  ho  is  t»dd  by  writing 
to  do  so.  Thus  when  I  ^aid,  "  Ich  heisse,"  he  fixed  his  eyes  upon 
my  lijis  and  finally  brings  out  an  "  leh,"  but  nothing  more. 

W'riliii'i    ffi   f//r/«//on.— Asked    to  do  so,  he  said:  "  15iit   I   ean't 
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hesir."  I  Deverthcless  proceeded  to  dictate,  upon  wliicli  he  re- 
marked :  "  What  a  farce  to  dictate  when  one  does  not  hear  !  " 

Copying  and  reading  aloud  he  carries  out  correctly  and  fluently. 

Intelligence  of  written  language  is  intact,  as  shown  by  what  has 
already  been  said.  He  copies  an  I  0  U,  written  by  my>elf,  gives 
it  to  his  wife,  remarking,  "  You  see  you  have  got  money." 

Intelligence  perfectly  normal.  The  articles  he  writes  are  up  to 
his  usual  standard  and  are  often  published  in  his  newspaper. 
Advice  from  his  medical  attendant  informs  me  that  he  has  remained 
in  statu  quo  up  to  the  present  date. 

There  is  in  this  case  only  one  point  which  needs  discussion 
here.  It  is  whether  the  word-deafness  produced  by  the  second 
attack  really  caused  no  disturbance  of  speech.  The  patient 
had  preserved  from  his  first  attack  a  difficulty  with  reference 
to  language  and  writing.  If  we  follow  the  description  of 
Burckhardt,  the  second  attack  brought  no  change  into  this 
condition,  and  the  slight  alteration  of  speech  wliich  remained 
receded  completely  in  the  subsequent  evolution  of  the  case 
before  I  saw  the  patient.  This  is  in  contradiction  with  the 
wife's  account,  who,  in  answer  to  my  questions,  said  that  the 
speech  had  been  temporarily  worse  after  the  second  attack, 
when  writing  and  reading  disappeared  for  awhile.  I  have 
already  said  that  these  statements  were  not  trustworthy, 
having  been  uiade  three  years  after  the  event,  whilst  the 
observations  of  Burckhardt  were  noted  at  the  time ;  but  I 
deemed  it  necessary  to  mention  them  precisely,  because  they 
seemed  to  militate  against  my  view.  However,  even  if  they 
were  correct,  I  would  adhere  to  my  interpretation,  and  assume 
that,  in  the  second  attack,  the  centre  a  of  the  diagram  had 
been  transitorily  aflfected  also.  Tlius  Wernicke's  type  of 
aphasia,  which  includes,  besides  word-deafness,  paraphasia, 
agra[tliia  and  alexia,  might  have  come  to  be  observed  for  a 
short  time.  This  state  of  things  would  have  passed  away 
quickly,  and  word-deafness  only  piTsistctl,  complicated  with  a 
gradually  receding  tran-  of  the  disturbance  of  sj»eecli  hd't  aft»'r 
iIk;  lirst  attack.  This  interpretation  is  obviously  mon>  pro- 
l)al)l('  than  the  assumjition,  that  tho  disturbance  ot' spn'rli  was 
a  direcrt  sym])toni  of  the  I'nral  Itsioii  of  the  srcdiid  attaciv,  nud 
was  traiisitnrv  t>iil\,  wliil^l  lli<-  vi'rl)al  diatiKss  rriiiaiiiid.      riu' 


404  ON    ATI  I A  ST  A. 

opposite  course  is  indeed  the  usual  one,  verbal  deafness  dis- 
ajipearinp:  very  mueh  more  quickly  than  parapliasia. 

In  other  respects  also  the  case  oflVrs  peculiarities.  I  have 
already  adverted  to  the  possibility  of  lookinp^  upon  the  patient 
as  slij2:htly  deaf.  The  other  cases  of  word-deafness  I  have  seen 
were  diflerent  in  this  respect ;  one  was  apt  in  them  to  over- 
look the  symptom,  the  patients  answerinj?  all  questions,  but 
not  appositely,  and  the  danger  being  thr'n  to  diagnose  con- 
fusion of  ideas.  Our  patient,  on  the  other  hand,  paid  no 
attention  to  the  questions,  never  returned  any  answer,  and  thus 
gave  one  the  impression  of  being  deaf. 

Finally,  the  persistence  of  this  symptom  differentiates  the 
present  case  from  the  others.  Yet  these  peculiarities  can  lend 
only  a  liigh  degree  of  probability  to  this  differentiation;  a 
single  case  does  not  warrant  certainty,  and  further  instances 
arc  required  before  we  can  decide.  The  case  seems  to  be  an 
isolated  one;  I  have  suspected  from  the  description  of  others 
that  they  belonged  to  tlie  same  category,  but  the  want  of 
accuracy  in  the  observations  has  not  allowed  me  to  reach  a 
definite  conclusion. 

I  think  I  have  so  far  shown,  that  each  of  the  seven  forms  of 
aphasia  postulated  by  the  diagram  are  found  to  exist ;  but  there 
remains  the  question,  as  to  whether  all  cases  hitherto  observed 
are  reducible  to  these  fomis.  If  we  examine  a  large  number 
of  the  cases  on  record,  it  will  be  found  that  the  majority 
present  deficiencies  of  observation  which  allow  the  test  to  bo 
!i]»plied  to  them  only  up  to  a  certain  point.  In  a  large 
number  of  instances  the  probability  is  that  they  do  really 
belono-  to  one  of  tlie  forms.  I'.nt  one  readily  obtains  examples 
in  which  this  is  not  tlie  ease;  they  seem  to  differ  in  one  point 
or  another  from  these  morbid  tyi)es.  Do  they  constitute  a 
serious  objection  to  jnyllieory?  I  do  not  tliiiik  so ;  most  of 
them  can  be  shown  to  be  reducible  to  the  schema.  I  must 
first  advert  to  the  fact,  that  the  seven  forms  hitherto  discussed 
have  their  origin  in  simple  interrujjtions ;  whilst  there  is  no 
doiibt  that  m(»re  than  one  of  th(»  jmths  may  be  affected 
simulliiiieonslv.  A  decisive  jnoof  nf  llic  realily  oi"  such  com- 
liiniition   types   is   lo   lie   fdiiiid    in  "  lofnl  aphasia,"   in  Mhich 
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tliere  is  complete  incapacity  to  speak  (the  "  logoplegia  "  of  the 
French),  with  word-deafness.  Here  there  must  be  a  break 
in  the  centripetal  as  well  as  the  centrifugal  portion  of  the 
arc.  We  possess  several  observations  to  this  effect,  in  which 
the  autopsies  have  confirmed  this  assumption.  Under  the 
definition  of  total  aphasia  just  given,  this  type  will  include  all 
cases  where  there  is  loss  both  of  speech  and  of  understanding 
of  speech ;  a  combination  which  will  arise  not  only  when  m  and 
A  are  injured,  but  also  when  other  combined  breaks  in  the  two 
branches  of  the  arc  do  occur :  it  will  be  evident  from  the  diagram 
that  six  such  combinations  are  possible,  each  giving  rise  to  the 
symptom.  It  is  very  doubtful,  however,  if  these  theoretical 
possibilities  are  all  embodied  in  actual  cases  ;  their  respective 
degree  of  probability  can  be  arrived  at  only  when  we  know 
more  clearly  the  anatomical  disposition  of  the  nervous  paths. 
We  must  assume,  however,  that  some  other  combined  lesions 
occur  besides  that  of  a  and  M ;  certain  observations  point  to 
this  conclusion.  Thus,  for  instance,  the  celebrated  case  of 
Ijordat,  which,  though  I  know  only  through  the  fragmentary 
account  of  Kussmaul,  may  be  explained  on  the  assumj)tion  of  a 
simultaneous  break  in  m  b  and  A  b.  It  appears  that,  like  our 
patient  Schwarz,  he  could  read  spelling-wise,  though  without 
understanding  what  ho  did  read.  Aphasia  due  to  lesion  in 
M  B  and  B  A,  would  be  differentiated  from  that  due  to  lesion  of 
M  and  A  by  the  preservation  of  tlie  faculty  of  reading  aloud, 
of  repeating  words,  and  of  w  riting  to  dictation ;  but  there  is 
no  mention  mad(;  of  these  i'unctions  in  the  account  just 
referred  to. 

[Whilst  the  present  article  was  going  through  tln'  press,  1 
had  the  occasion  to  read  tiie  original  account  of  the  case  of 
iiordat  given  by  himself.^  What  I  have  just  said  has  been 
(U)nnrmed,  so  far  that  Lordat  could  repeat  words;  but  no 
iiKiution  is  made  of  any  trouble  of  writing.  Certain  state- 
nufnts,  however,  mak(^  it  doubtful  as  to  whether  he  was 
suffering  from  aphasia,  and  not  from  paraphasia  onlv.  lb- 
siiys :  "'riicre  was  not  only  luiimsia,  but  als(»\\liat  I  woiiM 
call     paraniMcsia,    tliat     is,    an    cndiicoiis    use    of    known     ami 

'    (JniHHit,      "  ('itlltriluilinli      cllliiiillr     II      rclll.lc      (Ics      nplmNitM."       '  l\lulil|ii  lli»  r 
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remomberod  sounds.  Tims  when  I  \vante<l  a  book,  I  asked  for 
a  poeket-lmndkeivhief.  True  tluit  immediately  after  having 
pronounced  this  word,  I  withdrew  it;  1  felt  tliat  anotlier  was 
wanted.  Another  mode  of  paramnesia  consisted  in  intervertin*; 
tlie  letters  of  the  syllables  in  a  eomjionnd  word,  of  which  I  had 
recovered  possession.  Thus  for  '  raisin  '  1  said  '  sairin  ' ;  for 
'mnsulman,'  1  felt  inclined  to  say  'snmulman.'" 

These  data  are  somewhat  opposed  to  those  which  precede 
them,  and  which  leave  no  doubt  that,  with  the  exception  of  a 
few  words,  Lordat  was  quite  speechless.  I  am  therefore 
disposed  to  assume,  tliat  this  jiaraphasia  aj>}ieared  only  later, 
in  the  period  of  regression.  The  explanation  given  above 
would  thus  be  perfectly  justified;  for  I  have  already  shown, 
that  paraphasia  and  amnesia  are  observed  during  the  healing 
stage  of  aphasic  lesions  in  B  M. 

This  supposition  is  the  more  plausible,  that  tlio  quotation 
from  Lordat  shows  that  the  word -deafness  had  already  left 
him  ;  he  was  conscious  of  the  mistakes  he  made  in  speaking. 

If  the  case  of  Lordat  had  been  from  the  very  beginning  one 
of  paraphasia  and  not  of  aphasia,  it  would  agree  in  the  main 
with  that  of  our  patient  Schwarz  (Case  L) ;  and  we  should 
explain  it  simply  on  the  assumption  of  a  break  in  the 
path  A  B.] 

Besides  such  combinations,  we  may  conceive  others  due  to 
the  simultaneous  inn)lication  of  paths  on  the  same  side  of 
the  arc.  The  types  thus  obtained  would  coincide,  to  a  great 
extent,  with  those  arising  from  single  breaks  ;  the  one  due  to 
interruptions  in  SI  A  and  A  a,  however,  would  present  a 
peculiar  clinical  picture,  distinguished  from  Wernicke's 
sensorial  aphasia,  inasmuch  as  the  understanding  of  writing 
would  be  preserved.  1  have  found  no  case  illustrating  this  form. 
Wernicke,  however,  in  his  explanation  of  his  type  of  aphasia, 
expressly  specifies  that  the  faculty  of  reading  may  be  intact, 
but  the  reasons  he  gives  for  this  fact  are  quite  difterent  from 
mine. 

Further  examples  of  combination  may  arise  from  the  im- 
plication of  the  nerve-paths  interested  in  the  production  of 
written  language  only,  A  o,  A  E,  and  o  ]■:  (Fig.  4).  It  is 
iir')biible  that   tile   iiiilli   ()  i:.  Ml    least,  is  sometimes  involved. 
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for  there  are  cases  in  wliicli  it  is  expressly  stated  that  the 
]K)\ver  of  copying  was  affected,  as  for  instance  in  that  of  M. 
Valentin.^  To  judge  from  the  symptoms,  this  must  have  been 
a  case  of  total  aphasia  caused  by  a  lesion  of  m  and  a,  with  a 
break  in  o  e. 

It  is  not  necessary  for  me  to  go  through  all  the  i^ossible  com- 
binations ;  many  of  them  are  very  unlikely  to  occur  in  realitv. 

A  second,  and  very  important  circumstance  which  must  be 
kept  in  view  when  we  deal  with  cases  which  appear  to  militate 
against  our  views,  is  that  the  several  components  of  the  various 
types  disappear  at  very  different  rates.  A  large  number  of 
"  aphasics  "  fall  under  our  notice  at  a  variable  period  after  the 
attack  has  taken  place,  when  some  of  the  symptoms  have 
already  begun  to  disappear.  It  is  easy  to  show,  by  examples, 
how  even  a  few  days  may  be  enough  to  efface  some  of  the 
characteristic  symptoms  of  the  type ;  this  is  what  happened, 
for  instance,  in  our  third  Case. 

We  must  always  bear  this  fact  iu  mind,  when  in  presence 
of  complicated  morbid  types  of  unrecent  date.  Our  task 
is  obviously  made  more  difficult,  though  we  must  not  despair 
of  elucidating  the  problem  ;  for  there  is  no  doubt  that  there 
is  a  law  governing  the  order  of  retrogression  of  the  various 
symptoms,  at  least  when  they  are  not  obscured  by  the  inter- 
ference of  indirect  focal  symptoms.  These  laws  are  to  be 
derived  from  a  sufficient  number  of  exact  observations.  To 
our  small  stock  of  knowledge  on  this  point  belongs  the  fact  of 
the  usually  rapid  disappearance  of  word-deafness,  and  the 
greater  persistence  of  the  troubles  connected  with  written 
language.  This  fact  aiipoars  to  me  to  throw  light  upon  a  not 
unfrequent  type  which  does  not  readily  fall  in  with  our  classifi- 
cation ;  I  mean  that  of  motor  aphasia  in  which  alexia^  (H)-exists. 

A  break  in  the  mot(»r  tract  can  never  in  itsi-lt"  prodni't^  a 
diHturltaiicr  in  thi-  intelligence  of  writing;  and  according  to 
the  schema  tliere  must  then  be  a  lesion  of  the  path  A  o  also. 
Such  a  condtination,  excbisive  of  the  simnltaiu^ons  implication 
i>\' II  A   I!,  is  ob\  ions!  V  not   iiujinssilde,  liiit,as  we  shall   preseiitlv 

'  •  ICi  vile  Mi.li.iilf  ill-  l'K.-,t,'  xii.  (I      (.)ii..t.'.l  \>\  Sliw.iit/..ir.  11.  ("i. 
''   I5y  "Alexia"  i.i  niriint  licn<,  mil  only  tin-  iiii|MiHhil.ili(v  nl' r.  u.lin  •,  iil>>ii<l.  Imt 
itlHii  (lie  lU-llcinil  iiiiilcrHtiiiKliiiK  nl'  wiillni  si^im. 
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see,  all  (^nr:»«-tnal  notions  concerning  the  localisation  of  ajiliasic 
phononicna  compel  us  to  admit  that  it  must  bo  a  purely 
accidental  one.  Now  the  type  I  am  referring  to  is  so  common, 
according  to  my  own  experience,  and  as  shown  in  Trousseau's 
Cliniquc  McdicaJc,  that  we  can  scarcely  admit  of  an  accidental 
occurrence.  An  explanation  must  therefore  be  found  for  what 
would  otherwise  bo  a  serious  objection  to  the  theory  proposeil 
in  this  article. 

These  cases  appear  to  me  to  have  been  instances  of  totiil 
aphasia  in  which  the  symptom  of  word-deafness  has  already 
been  recovered  from  ;  I  have  actually  observed  this  course  of 
events  in  a  case  where  the  initial  total  aphasia  evolved  into  the 
type  we  are  now  considering.  I  have  already  referred  to  this 
case,  of  which  I  unhappily  do  not  possess  the  notes.  In  other 
instances  a  careful  investigation  has  led  me  to  discover  remains 
of  word-deafness,  consisting  in  a  deficiency  manifested  by  the 
patient  when  given  more  complicated  orders  to  carry  out,  and 
corresponding  exactly  to  the  similar  imperfections  noted  in 
the  lat^n-  stages  of  our  Case  III.  Here  is  an  example  of  the 
kind. 

Case    Y. — Aphasia     appfariuij    dnriuij     (i/phniil     fvver.       Doubtful 
traumatic  cam^c. 

S.  T.,  aged  40,  a  cabinet-maker,  was  admitted  into  the  Tnsel 
hospital  on  the  24th  of  January,  1884.  It  is  almost  inipossible  to 
hold  communications  with  tlio  patient,  owing  to  the  disturbance  of 
his  faculty  of  language.  All  that  could  be  made  out  of  his 
previous  history,  was  tliat  he  fell  ill  with  typhoid  during  a  great 
epidemic  at  Meyringen.  One  day  ho  fell  out  of  bed  upon  his  head, 
ho  remained  several  weeks  (?)  unconscious,  and  was  speechless 
Avhen  he  came  to  himself  again. 

Tatient  is  a  fairl}*  strong  man  ;  his  intelligence  appears  to  l)e 
l)orfectly  normal  ;  ho  tries  with  a  certain  degree  of  sueeoss  to 
express  himself  by  gestures.  lie  occupies  himself  in  the  wards 
with  the  general  service  and  Avith  woodwork.  lie  has  made  with 
skill  several  boxes,  and  plays  dominoes  and  cards  very  avcII.  The 
nurse,  however,  thinks  ho  is  deficient  in  some  ways,  because  ho 
has  failed  to  carry  out  certain  directions. 

Speech. — He  is  absolutely  speechless,  with  the  exception  of  a  few 
words  such  as,  "yes,"  "no,"  "now,"  "but,"  "too,"  "just;"  and  the 
sound   "gock,"   wldeh   he  substitutes  oa  every  possible  occasion. 
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Now  and  then  he  comes  out  with  a  longer  exclamation,  such  as 
"  Heir  Jesu  Gott,"  or  "  Min  Gott  im  Himmel."  ^ 

Bejpeating. — He  cannot  repeat  anything  said  to  Ijim  except  "  yes  " 
and  "no." 

Intelligence  of  speecli. — On  a  superficial  examination  the  patient 
appears  to  understand  everything.  He  points  to  the  right  objects 
when  they  are  named,  and  carries  out  simple  orders  perfectly, 
shows  his  tongue,  closes  his  eyes,  stands  on  a  chair,  shuts  the  stove, 
&c.  But  when  the  directions  are  more  complirated  it  becomes 
evident  that  he  docs  not  understand  so  well.  When  asked,  for 
instance,  to  bring  a  large  bottle  standing  near  a  basin,  he  takes  the 
basin.  If  simple  but  unusual  things  are  told  him,  he  does  not  do 
them  correctly.  I  asked  him  one  day,  on  coming  near  his  bed,  to 
show  mo  his  nose,  and  he  pxilled  out  his  tongue.  Suggestive 
questions  are  rightly  understood  by  the  patient. 

Intelligence  of  writing. — He  formerly  read  and  wrote  fluentlj^  but 
now  never  takes  up  a  book  or  newspaper,  and  manifests  on  careful 
examination  a  great  loss  in  his  power  to  understand  written 
language.  He  apparently  manages  a  few  words ;  for  instance, 
"  soldier,"  "  sheep,  "  "horse,"  "pigeon."  He  signifies  by  gestures 
that  he  understands  the  wurds  "wine,"  "Albert"  (the  name  of  his 
son)  ;  short  sentences  likewise,  such  as  "  eyes  shut,"  "  mouth  open." 
But  beyond  this  ho  is  incapable  of  carrying  out  plain  directions 
written  in  large  characters,  though  he  jioints  to  the  letters  as  if  to 
indicate  that  lie  knows  them.  He  has  groat  difliculty,  however,  in 
picking  them  out  of  a  box,  and  seems  to  have  no  idea  of  their 
alphabetical  order.  His  difficulty  in  understanding  writing  is 
greater  than  that  in  recognising  spoken  words,  though  the 
disturbance  is  obviously  analogous  in  both  cases. 

Writing. — The  patient  writes  his  name  correctly,  but  ho  cannot 
write  anything  else. 

T(j  Dtrtdtion  lie  makes  illegible  scrawls,  except  for  his  own 
name,  which  ho  writes  correctly. 

Copying. — He  copies  ovorytliing,  but  in  a  servile  luaniior,  ami 
with  all  the  mistakes  made  in  the  nun  Id. 

Itcnding  aloud  absolutely  impossililu.  lIi-  knows  the  numbers, 
can  write  tlieiu  also,  even  when  with  two  digits.  \\v  uft*  n  makt's 
iMislak(!H  in  the  multiplication  tabic. 

In    other    respoctH    patient   is  (juiti^   well.      No  abiiornialilv   dis- 

'  Wo  trunl  to  ik'tcriniuu  wliotliiir  tlui  wdril-roiiriwiitiitioiim  ooiihl  W  ixiiltil 
I'roiii  tlin  liij^'lmr  cciitni.  OIijccIh  with  hIihwii  to  liiiu,  Imt  hu  i-oiiM  iiut  };ivc 
tlui  iiuiiilicr  III'  HyllaliloH  (if  (lioir  uiuiieH,  iitir  iruUciito  it  hy  luvMsiiro  ol'  tlu» 
Iiiiinl,  iic(!()i(liii^'  to  llio  pliui  |inwioii«ly  tli'hcrilKtl.  llo  <li(|  it  cornvllv  if  llii> 
iiiiiiic  wiiH  f^'ivi'li  111  iiilii.rio  Lliiil   lie  liiilHt  Imvc  imhIiit-IoimI  \\|ml   lie  \mis  tolil  (o  do 


470  (tN    A  I'll  ASIA. 

covcrablo  aljuut  tlie  head,  all  function^i  (kpciuliiig  upon  ccivlnal 
and  Kpinal  innervation  intact,  oxcciiting  a  ■wtukucss  of  the  right 
hand,  whicli  gives  36  on  the  dynamometer  whilBt  the  left  gives  55. 
Patient  indicates  by  signs  that  this  lias  been  the  case  since  his  f.dl. 
No  such  difference  exists  in  the  lower  extremities. 

Wo  liave  to  do  here  with  an  ai)])arent  ease  of  Broca's 
aphasia  in  which  the  behaviour  of  the  patient  led  one  to 
suppose  that  he  coukl  not  read  at  all  ;  on  eloser  examination  n 
considerable  diminution  of  the  intelligence  of  written  language 
was  shown  to  exist.  The  understanding  of  sj^oken  language 
appeared  at  lirst  sight  undisturbed,  but  on  investigation 
defects  appeared  which  were  obviously  remains  of  a  transitory 
word-deafness;  so  that  the  case  must  be  considered  as  one  of 
total  aphasia. 

I  have  observed  another  case,  quite  analogous  to  this,  with 
reference  to  the  troubles  in  the  functions  of  hinguage  ;  and  I 
believe,  as  has  been  already  mentioned,  that  Trousseau's  cases 
must  bo  interpreted  in  the  same  way.  The  inability  of  the 
patients  to  read  was  here  assumed  on  the  evidence  of  their  not 
taking  to  books  though  their  intelligence  was  good.  Though 
they  sometimes  thought  they  could  read,  they  persisted  in 
ever  using  the  same  volume  or  the  same  page ;  similar  phe- 
nomena were  observed  in  my  two  patients.  Trousseau,  how- 
ever, does  not  adduce  any  more  thorough  investigation  of  their 
intelligence  of  writing  or  speech. 

If  we  take  into  consideration  the  facts,  that  the  individual 
disturbances  in  the  functions  of  language  may  occur  more  or 
less  incomplete  or  partial  ' ;  and  that  more  or  less  considerable 
remains  of  them  may  persist  and  thus  complicate  the  task  of 
elucidating  the  type  to  which  a  case  belongs,  it  will  not 
appear  strange  that  many  instances  are  dillicult  or  imjMissible 
to  explain.  But  this  forms  no  iusu[)('rable  objection  to  the 
theory.  On  the  other  haml,  our  hypothesis  woidd  be  gravely 
comjiromised  if  a  whole  categciry  of  common  aphasic  dis- 
tnrbanees  eituld  not  lind  room  within  its  boundaries;  and  thus 

•  I  iil)stiin  from  ciiterinR  licrc  into  tlduilH  almut  bucli  partial  distiiH  ftiHN  h. 
t^o  lis  not  to  oomplinitt?  ii  suhjcot  ulrttnly  coiiiiiltx  diuii^h.  Their  ulutly  imifl. 
however,  elueidftlv  inaiij'  pointu  eoiniet'led  with  llie  nuelinnisui  nf  Ii»njrunj;e.  A 
roniurkulile  b(art  in  tlii.'i  Hin  elioii  liai*  lucn  iiiail<  I'V  Kri  adln  nl  ( •  ]\Ii  ilii-ii-( 'Ihv. 
TraiiB."  June  1884). 
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it  becomes  necessary  for  us  to  consider  what  place  the  "amnesic 
aphasia  "  of  authors  must  occupy. 

The  first  who  distinguished  between  aphasia  from  loss  of 
memory  of  words  and  aphasia  from  disordered  co-ordination  of 
word -movements,  or  disturbed  conduction  of  volitional  impulses, 
was  James  Eussel.^  Most  English  writers,  and  in  Germany 
liiermer'"'  and  Kussmaul,  have  taken  this  view.  For  the  first 
form  Ogle^  preserved  the  name  of  amnemonic,  for  the  second 
that  of  ataxic  aphasia ;  but  the  word  amnesic  has  since  dis- 
placed the  former.  Our  task  is  to  throw  light  upon  the  distinc- 
tive clinical  symptoms  by  which  these  two  forms  of  aphasia 
can  be  recognised. 

Russel  gave  as  a  characteristic  test  that  patients  with 
preserved  memory  of  words,  but  disturbed  conduction  of 
volitional  impulses,  still  make  notable  efforts  at  speaking. 
According  to  this  criterion  a  great  number  of  cases  which  are 
now  denoted  as  of  amnesic  aphasia  would  not  have  been  con- 
sidered as  such  by  him,  for  the  patients  try  hard  to  speak, 
and  often  possess  a  goodly  vocabulary.  Nor  can  I  believe 
that  efforts  to  talk  by  aphasics  who  have  but  a  few  words  left, 
justify  the  conclusion  that  they  have  the  sound-representations 
of  others  at  their  command.  IMoreover,  I  think  I  have  shown 
that  in  Case  V.,  which  belongs  to  this  category,  tiiese  represen- 
tations were  missing. 

Ogle  has  described  as  a  pathognomonic  sign  of  his  amne- 
monic apliasia  that  patients  can  name  nothing,  or  next  to 
nothing,  but  can  usually  repeat  words  spoken  before  them. 
On  this  assumption,  the  fourth  form  described  by  us  as  depend- 
ing upon  an  interruption  of  the  path  n  m,  would  rank  as 
amnesic.  ]3iit  it  is  certain  that  this  definition  docs  not  I'xhaust 
all  that  is  understood  by  amnesic  a})hasia.  ]\Iost  cases  of  it 
must  receive  another  explanation. 

\A)i  us  c(uisider  how,  from  our  point  of  view,  an  ai>liasia  duo 
1(1  obliteration  of  tlu;  memory  of  words  is  distiiigiiislied  from 
one  due  to  disl  iirbaiice  in  (he  motor  a|i|iaral  lis.   As  ,sta(eil  above, 

'    •  KriliMli  iM.ili.'iil  .louiii;il,'   IS(;i.      l^iutcil  iit'l.  !•  S|.iiliu  T. 

-  '  ('urrihiiinidin/liliilt  I'm- Scliwii/.iuar/.lr,  I.  1S7I. 

•*  "  Apliiirtiii  iind  .V^'iiiiiliiii. '— '  St.  (Iwh^o'h  Jloiipilul  1u>|nii(m,'  ii.  ,s;i   |2I.     Seo 

\  ii-i  howi.     J.ilnv.J.ro.lil,'   ISI17,  |>.   10. 
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I  think  that  in  most  motor  aphasias — in  those,  among  others, 
of  the  true  Broca's  type — the  jjatient  has  lost  the  auditory 
wonl-representations,  that  is  to  say,  cannot  awake  them  volun- 
tarily by  an  action  of  their  higher  centres.  The  only  criterion 
of  the  fact  is  the  preservation  of  the  faculty  of  writing  ;  or  else 
the  power  of  putting  together  words  from  letters ;  or  of  counting 
syllables,  their  number  being  expressed  by  signs,  or  pressure 
of  the  hand.  These  actions  are  i)ossible  to  but  a  small 
number  of  the  patients,  who  are  described  as  ataxic  apluisics. 
KussmauP  also  considers  the  power  of  writing  as  a  sign  of  tho 
possession  of  auditory  word-images ;  but  as  most  ataxic 
aphasics  have  lost  it,  he  assumed  in  their  case  the  presence  of 
an  ataxic  agraphia,  that  is,  of  a  lesion  of  the  motor-writing 
tract.  I  have  already  phown  why  I  cannot  adopt  this  view  ; 
nor  cjn  I  accept  the  criterion  by  which  the  same  author 
pretends  to  recognise  the  faculty  of  exciting  sound-represen- 
tations in  themselves  by  those  ataxic  aphasics  who  have  lost  tho 
faculty  of  written  language.  He  says  :  "  The  best,  but  not  the 
only  proof  of  the  existence  of  their  faculty  is  given  us  by  written 
language.  We  must  assume  its  existence  where  aphasics  who 
have  never  learnt  to  write,  or  have  lost  tlio  faculty  of  writing, 
use  expressive  signs  to  manifest  their  thoughts  and  to  answer 
our  questions  correctly.  Fallacies  are  obviously  dangerous 
here,  and  accurate  investigations  must  repeatedly  be  made 
in  order  to  ascertain  whether  the  patient  actually  understands. 
No  signs  especially  must  be  made  to  accompany  what  we  say." 
I  believe  tliat  we  must  distinguisli  sharply  between  the 
power  of  resuscitating  sound-representations  of  words  volun- 
tarily (i.e.  from  the  concept  centres),  and  the  faculty  of  doing 
so  acoustically  (i.e.  from  the  ear),  and  putting  them  in  com- 
munication witii  the  concept-centres.  The  former  involves 
efferent,  or  motor,  actions ;  the  latter  afferent,  or  sensorial, 
effects ;  involving  tlie  paths  of  the  diagram  B  M  A  and  a  A  B 
respectively.  The  test  of  Kussmaul  has  reference  only  to  tho 
understanding  of  words  (i.e.  to  the  state  of  tlie  path  a  A  n)  ;  and 
which  may  be  lost  without  destruction  of  tlie  auditory  word- 
rojtn'scntations,  as  is  shown  by  Case  IV.,  wliere  we  find  absolute 
word-deatiK'ss  with  no  disturbance  of  writing.  1  have  also 
'  I.nc.  cit.  pp.  ]o~  ftinl  15S. 
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found,  that  though  a  patient  un(lc'rst<jod  speech  perfectly,  he 
might  have  lost  every  power  of  voluntarily  bringing  back  the 
word-sounds  (Case  II.).  In  most  ataxic  aphasias,  therefore,  I 
consider  that  there  is,  besides  the  impossibility  of  expressing 
any  words,  a  loss  of  word-memory,  that  is  of  the  power  of 
sound-revivifications.^  If  we  turn  to  Ogle's  amnemonic 
aphasia,  where  the  faculty  of  repeating  is  possible,  we  find 
that  the  power  of  speech  proper  is  gone. 

Loss  of  voluntary  innervation  of  the  auditory  word-ceutre, 
but  not  of  the  motor  word-centre,  would  occur  in  cases  of  lesion 
of  the  centre  a  itself,  or  of  the  commissure  A  M.  The 
corresponding  types  (sensorial  and  commissural  aphasias  of 
Wernicke)  described  under  2  and  3,  do  manifest  the  disturbance 
of  language  which  has  been  called  amnesia  or  amnestic  aphasia. 
This  trouble  we  have,  like  Wernicke,  associated  with  a  lesion 
of  the  auditory  word-representations  ;  and,  as  the  reader  will 
remember,  we  find  in  recent  cases  that  the  vocabulary  is  rich 
(as  one  would  expect  when  the  path  b  m  m  is  intact),  but  that 
speech  is  incorrect,  the  words  used  being  mutilated  or 
inverted.  This  sym})tom  we  name,  after  Kussmaul,  paraphasia ; 
when  it  is  disappearing,  or  is  but  slightly  developed,  there 
occur  evidences  of  amnesia,  that  is  more  easy  to  demonstrate 
when  the  patient  is  made  to  name  objects  than  when  lie  is 
engaged  in  ordinary  talk ;  names  which  occur  without  ellbrt 
in  fiuent  speaking,  arrest  him  when  he  has  to  find  them  for 
objects  or  persons  shown  to  him.  If  the  path  m  A  be 
interrupted  whilst  A  remains  intact,  the  auditory  word- 
representations  may  be  called  up  through  the  auditory,  as  well 
as  through  the  optic  nerve ;  and  it  is  enough  to  say  or  show 
the  word  to  restore  it,  either  for  an  instant  or  for  a  longer 
period. 

Those  phenomena  may  be  brought  into  harmony  with  our 
scliematic  representation,  by  assuming,  that  for  lluent  talking 
lh(!  iniuavation  of  the  auditory  word-centre  is  nt)t  necessary,  the 
hitter  being  connected  to  the  path  n  u  m  only. 

Tilt!  [)rocess  of  finding  the  name  of  persons  and  objects  is 
dilVenait.     Jt  is  easy  to  convince  oursi'Ivt-s  by  scll'-observatioa 

'  (>;^li'  ikIiiiIIh  I  hut  ill  idu\ii-  iipliinia,  (lie  iui'iiii<ry  tor  \M>r>l8  luay  lull,  us 
will  an  the  l"i\Vi  I   tn  fXim  t..-  Ilirlii, 
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that  \vc  first  sock  the  au(lit(»iy  iviufsriitatioii  of  the  wonl,  fn»m 
which  st<irts  the  excitation  lor  tiie  mechaiii.sin  of  articulation  ; 
we  are  not  conscious  of  such  a  process  in  fluent  speaking. 
KxiH'rieuce  further  shows  that  the  same  word-amnesia  occurs  in 
the  type  which  we  have  seen  to  depend  upon  a  break  in  the 
path  A  B  (see  Case  III.).  In  explanation  we  must  assume  that 
the  nervous  current,  starting  from  the  auditory  representation 
in  A,  must  pass  through  b  to  reach  m. 

The  reader  may  find  this  very  improbable  and  too  c<»mplicated. 
But  it  would  appear  as  if,  in  naming  objects,  the  auditory 
representations  ouce  found  had  to  react  in  consciousness.  This 
variety  of  language  is  a  much  more  "  conscious "  one  than 
riuent  speaking,  in  which  we  are  aware  of  the  sense  of  what  we 
are  saying,  rather  than  of  every  word  we  say.  Under  certain 
circumstances  conversational  language  is  carried  on  in  a 
similar  way  to  naming ,  as,  for  instiinee,  when  we  use  an 
idiom  not  quite  familiar  to  us.  Here  we  must  seek  the  words 
by  the  complicated  process  just  mentioned  ;  the  direct  com- 
munication between  concept  and  motor  centre  without  co- 
operation of  sound-representation  does  not  exist;  the  sub- 
conscious act  of  speaking  is  not  yet  possible.  A  greater 
psychical  exertion  is  obviously  required,  and  consequently 
more  fatigue  is  entailed. 

It  seems  to  me  questionable,  however,  to  place  amnesia  on  a 
par  with  the  other  phenomena  of  aphasic  disturbance.  At  any 
rate,  it  is  a  pretty  constant  accompaniment  of  the  tyi>es  above 
mentioned,  and  of  the  regressive  forms  of  motor  aphasia  which 
jtass  through  a  stage  where  amnesia  is  observed,  as  has  been 
shown  in  the  second  of  the  cases  we  have  adduced  and  in  other 
analogous  ones.  But  it  is  not  a  sign  of  a  focal  lesion,  and 
appears  in  more  difl'use  morbid  processes,  or  where  the  cerebral 
circulation  is  deficient,  or  as  an  early  sign  of  the  natural 
involution  of  tiie  brain.'     Its  occnrrcuce  may  be  explained  on 

'  'l"hr  viirious  foriiiH  <if  niiincHia,  tin-  sniilo  as  wlII  iia  tlioso  ohscrvni  in  upliattic 
(liHlurl>aii<'«.'s,  <lo  not  oflVr  essential  difformcTs ;  tlu-y  always  involvt^  pnipcr 
names  cliiolly,  then  Hn1)stantivos  ;  very  rarely  verbs,  adjectivos  ami  pnumnns. 
Knssmaul  ixi)luins  this  fact  tlnis  :  "  Tlio  more  concn'to  tlio  idea,  the  more 
r<  adily  the  word  wiiidi  expresses  it  escapes  tie  memory  when  it  is  failiiip.  The 
reas<in  of  it  is  that  the  representations  of  per8<ins  and  IhinRs  are  more  liMwely 
couiU'<-t<  il  with  111!  ir  nani(>  than   Ihr   al'slriKtionH  of  (iair  i  ondilions,  n  lations 
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the  assumption,  that  the  resistance  offered  by  the  complicated 
nervous  path  can  be  overcome  only  when  the  latter  is  in  a  normal 
condition,  and  when  the  functions  of  the  cerebrum  are  fully 
carried  out.  Thus  amnesia  may  be  found  as  a  residuum  after 
lesions  in  B  M  A  b,  and  appear  as  a  symptom  of  diminished 
cerebral  activity.  At  any  rate,  it  cannot  be  accepted  as  a 
basis  for  the  classification  of  aphasias,  and  the  word  "  amnesic  " 
aphasia  had  better  be  abandoned.  The  expression  "  ataxic 
aphasia"  is  equally  unsatisfactory  ;  we  have  not  to  do  with 
disturbed  co-ordination  of  word-movements.'  The  misnomer 
has  probably  originated  in  the  fact,  that  movements  other 
than  those  of  speech  can  be  performed  by  the  patient  with 
his  vocal  organs ;  but  from  our  point  of  view,  aphasic  speech- 
lessness is  more  of  a  imralytic  nature. 

We  have  thus  reached  the  subject  of  nomenclature,  and 
should  advert  to  the  best  way  of  designating  the  seven  simple 
forms  of  aphasia  we  have  described.  The  best  plan  is  \o 
adhere,  as  far  as  possible,  to  the  names  already  accepted  and 
in  use.  In  a  preliminary  notice  I  gave  last  June,  I  followed 
the  division  of  Wernicke,  and  designated  a})hasia  from  brealcs 
in  the  eflerent  path  b  m  m  as  motorial,  and  that  from  break  iu 
the  afferent  b  A  a  as  sensorial. 

Further  consideration  led  me  to  a  different  result.  As  long 
as  one  thought,  with  Wernicke,  that  disturbances  in  the  un- 
derstanding of  language  were  always  associated  with  troubles 
of  speech,  the  former  would  be  called  "aphasias";  but  this  is 
not  the  case  when  we  deal  with  morbid  tyi)es  in  which  spi'ech  is 
perfectly  intact,  such  as  that  described  under  Xo.  7.  On  the 
other  liaiid,  it  is  obviously  necessary  to  bring  together  lesions 


iiiid  proiXirtioB.  We  reproBont  persons  and  things  to  ourselves  as  easily  without  ns 
with  thoir  names  ;  the  sensory  representation  (Siuncnbild)  is  more  important  liero 
than  the  idea  (Sinnldld),  the  name  contrilmtint,'  hut  little  to  the  knowledgo  of 
the  person  or  of  tlio  ohjeet.  Ahstniet  ideas,  on  the  other  hanil,  neeessitato  the 
aid  of  words,  whicii  form  their  solo  endiodiment.  Heneo  verl)s,  adjiotivi's,  pm- 
iiouns,  and  htill  more  adverlin,  prepositions  and  ooiijunclions,  are  far  more 
intimately  asHociated  wilii  tlii>n<j;ht.  Wo  may  imagine  that  tlure  is  a  much 
^'rtMiter  numher  and  eomhination  of  exeitations  of  the  eerehral  eells  n'lpiinsl  for 
llie  noiiehis  of  an  alislract  than  of  a  I'lincreli'  idea;  and  that  there  are  in  oonse- 
ijiienee  far  more  nuhn'rnus  or;{atiie  eonnia-tions  ht-lwecn  tlie  former  and  tluT 
eiirreH|ionding  word-forming  proeess,  than  in  (he  ea«o  of  the  hitler." 
'    Ab  •^andi  I  l.ii.t  .di(  ady  hhown.     'Aohu  fiir  IVyeliiatru  .'  II.  p    lo. 
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in  B  A  rt  under  one  a}ipollatiun.  Ilonco  it  sooms  to  nie  more 
correct  to  accept  the  nomenclature  of  Kussmaul,  and  group 
together  those  affections,  designating  tliem  as  word-  or  speech- 
deafness.  The  imperfection  in  the  understanding  of  language 
is,  of  course,  but  a  partial  symptom  in  this  type  ;  but  the  same 
is  the  case  for  the  speechlessness,  or  aphasia,  symptomatic  of  a 
break  in  b  m  )n,  and  word-deafness  bears  to  the  symptoms  of  a 
lesion  in  B  A  a,  the  same  relations  as  aphasia  to  those  of  a  lesion 
in  B  M  m.  It  constitutes  the  dominating  and  necessary  sign 
thereof,  around  which  the  others  are  grouped,  just  as  agraphia 
and  the  other  disturbances  centre  round  the  aphasia,  in  lesions 
of  B  ai  m. 

We  shall  therefore  do  well  to  reserve  the  name  aphasia  for 
the  latter  class  ;  and,  as  just  mentioned,  designate  the  former 
by  the  term  speech-deafness,  or  logoliophosis.  Each  of  these 
groups  fall  into  three  subdivisions :  lesions  of  the  centres  (m 
and  A  in  the  diagram),  might  best  be  said  to  give  rise  to 
central  aphasia  or  word-deafness ;  whilst  the  others  would 
be  distinguished  as  {inner  and  outer)  commissural  aphasia  or 
word-deafness.  The  disturbance  arising  from  a  lesion  in  M  a 
could  provisionally  receive  the  iiAme  oi  commissural  paraphasia, 
until  its  localisation  be  fixed  with  certainty  in  the  Island  of 
Reil,  when  it  would  be  called  insular  aphasia. 

I  am  well  aware  of  the  objections  which  may  be  raised 
against  this  nomenclature.  It  would  have  been  more  rational 
not  to  give  the  name  of  a  prominent  symptom  to  the  leading 
morbid  types,  and  to  find  new  names  for  them;  but  I  shrank 
from  an  attempt  involving  the  s\d)stitution  of  new  names  for 
oM  and  familiar  ones,  and  feared  only  to  create  more  confusion 
tliereby. 

Some  readers  will  objeet,  that  the  iionienelature  rests  upon  a 
still  hypothetical  basis;  but,  in  my  opinion,  it  is  of  assistance 
to  make  it  rest  upon  the  assuin})tioiis  involved  in  the  explana- 
tion of  the  problem.  Should  this  exj)lanation,  perchance, 
prove  to  be  erroneous,  no  hju-m  will  have  resulted  thereby, 
and  we  shall  have  only  to  alter  the  munes. 

Wc  cannot  conclude  without  having  previously  eonsidered 
how  far  we  can  proceed  with  the  cerebral  localisations  of  the 
variiius  forms  of  aphasia.      We  murst  obviously  start  froui  those 
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(lata  which  may  be  considered  as  most  certain  and  best  defined. 
The  origin  of  Broca's  aphasia  in  disease  of  the  inferior 
frontal  convolution  will  scarcely  meet  with  any  doubt,  and 
Wernicke's  explanation  of  his  sensorial  aphasia  by  a  lesion  of 
the  neighbouring  temporal  convolution  has  been  confirmed  by 
subsequent  experience.  We  may  thus  assume  that  the  points 
M  and  A  of  our  diagram  occupy  these  parts  respectively.  The 
path  M  A  has  been  referred  by  Wernicke,  on  anatomical 
grounds,  to  the  region  of  the  insula;  and  it  is  of  common 
occurrence  to  see  lesions  of  this  spot  cause  disturbances  of 
speech  ;  but  we  cannot  as  yet  affirm  that  the  latter  corresponds 
to  our  type  (through  lesion  of  A  m),  though  Case  II.  gives 
support  to  this  view.  There  we  see  the  clinical  association  of 
symptoms  accounted  for  by  the  destruction  of  the  insula  ;  but 
the  lesion  extended  to  the  neighbouring  frontal  and  temporal 
convolutions,  and  no  data  could  be  obtained  concerning  the 
severity  of  the  apoplectic  seizure.  It  is,  however,  probable 
that  the  trouble  of  speech  was  an  immediate  effect  of  the 
lesion,  because  it  persisted  unaltered  more  than  a  month,  till 
death  supervened,  whilst  the  other  symptoms  undm'wcnt  a 
more  or  less  considerable  retrogression.  A  case^  of  Meynert's, 
though  somewhat  fragmentary,  might  be  adduced  here  also. 

We  shall  further  have  to  deal  with  the  course  of  the 
inner  and  outer  commissures  of  M  and  a.  Though  in  the 
diagram  B  is  represented  as  a  sort  of  centre  for  the  elaboration 
of  concepts,  this  has  been  done  for  simplicity's  sake ;  with 
most  writers,  I  do  not  consider  the  function  to  be  localised  in 
one  spot  of  the  brain,  but  rather  to  result  from  the  combined 
action  ol'  llie  whole  sensorial  sphere.  Hence  the  })()int  h 
should  be  distributed  over  many  spots  ;  and  tlie  commissun^s 
M  IJ  and  A  IJ,  would  not  lorni  two  distinct  and  separate  paths,  but 
consist  of  converging  radiations  from  various  parts  of  the  cortex 
to  the  points  A  and  M  (st'e  Diagram  7,  p.  478).  This  admission 
does  not  do  away  with  the  possil)ility  of  interruptions  in  \\io 
eoiiiiuissures  M  .M,  u'  J\I,  It'-  M,  iVe.  ;  Imt  Iinds  us  to  expect,  tliat 
any  siiuullaueous  break  in  tlieni  must  occur  close  to  tlieir 
eutrauce  into  the  lower  centres  M  and  A. 

Jlenco  we  shall    have   to   Innk    i'or   (he   lesion  which  produci's 
'   '  Wii'iur  iiit'iliiiiiihclir  .liiluliiiflui,"  liSTti. 
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inncr-oiniimissunil  jipli.isia  in  tlic  white  mattor  of  the  hoiiii- 
spheies,  immcly  at  the  base  ol"  the  third  frontal  eonvolution. 
The  anatomieal  localisation  of  inner-ctuiimissiiral  word-deaf- 
ness will  likewise  have  to  be  sou<i:ht  near  the  first  teiin>oral 
eonvolution.     We  have  already  had  to  o})serve  more  than  once. 


Fig.  7. 

tliat  in  most  published  eases,  the  description  of  tlic  symj)toms 
is  deficient;  their  morbid  anatomy  likewise  leaves  room  for 
many  doubts.'  J>ut  thoup:h  we  are  still  in  want  of  demonstra- 
tive evi<lence,  we  occasionally  fin<l  in<lications  in  support  of 
our  vi(Mvs.  Thus  in  a  case  of  Farge,^  we  find  that  the  patient 
had  riirht  hcmijtlegia  after  a  severe  apojtleetic  seizure.  He 
could  say  only  a  very  few  words  ;  but  could  repeat  correctly 
what  was  said,  at  least  the  first  words  of  a  sentence.  He  died, 
as  will  be  seen  in  a  reference  l)y  Xothnafjel,''  twenty  days 
after  the  fit.  The  autopsy  revealed  integrity  of  IJroca's  con- 
volution ;  but  in  the  wliite  matter  beneath  was  found  a  patch 
of  softening,  the  size  of  a  small  egg. 

There  is  no  other  case,  besides  my  own.  of  inner-com- 
missural  word-deafness  published  in  suflicient  detail  to  allow 

'  III  Hiinimond's  'Diseases  of  the  Nervous  Sysloni,'  tlicro  is  u  olcar  t'n.<c  of  aplmsin. 
without  h)s.s  of  jKiwiT  to  repeat  words,  quickly  foUowed  hy  doatli.  The  ease  was 
one  of  injury,  and  Hun  were  fotnnl  (1)  an  i-ocliymosis  the  size  of  J  rhiUar  in  tlie 
ri^'ht  frontal  lolie  ;  (2)  a  tear  I'f  the  ri^ht  middle  nicnin^real  artery,  with  large 
ha^matonia.  It  is  ohvimis  that  sneh  an  olx-ervatinn  cannot  \u-  ntilise<l  for  our 
purjMises. 

•  'CJazettc  hclidoniadair*',  ISCfi,'  II.     S«r  Kn  smanl.  \>  '.t.t. 

'  '  Topisclic  DiiifTuoslik.'  )i.  :!."iS. 
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of  a  certain  diagnosis.  The  one  by  Broadbent'  furnished  an 
autopsy,  but  as  it  came  under  observation  several  months  after 
the  attack,  and  as  a  jxirtion  of  the  symptoms  had  certainly 
retrog-radcd  by  that  time,  there  is  some  difficulty  in  identify- 
ing the  type.  There  were  slight  word-deafness  and  paraphasia 
present ;  understanding  of  writing  was  highly  deficient.  The 
patient  could  write  to  dictation,  copy  and  repeat  words  ;  he  died 
a  month  afterwards  from  another  attack,  when  an  extensive 
haemorrhage  took  place  in  the  left  hemisphere  and  broke  into 
the  lateral  ventricle.  This  fresh  lesion  made  it  difficult  to 
recognise  the  older  one  ;  but  it  appears  that  the  left  temporal 
convolution  bordering  the  Sylvian  fissure  was  intact.  A  small 
hajmorrhage  was  found  in  the  lowest  temporal  convolution. 
The  focus,  the  appearance  of  which  made  Broadbcnt  connect  it 
with  the  symptoms,  was  in  the  white  matter  of  the  temporal 
lobe,  between  the  posterior  end  of  the  Sylvian  fissure  and  the 
lateral  ventricle  near  the  root  of  the  cornu  ammonis.  The  case 
proves  nothing  positively,  and  all  which  may  be  said  is  that  it 
rather  harmonises  with  our  hypothesis. 

The  difficulties  are  still  greater  when  we  turn  to  the  loca- 
lisation of  the  paths  M  tn  and  a  a.  We  know  the  terminal 
points  of  the  former ;  the  third  frontal  (Broca's)  convolution, 
and  the  motor  nuclei  of  the  medulla  oblongata,  which  enter  into 
activity  during  the  act  of  speaking.  But  we  know  practically 
nothing  of  the  actual  course  of  this  commissure,  whether  it  is 
bilateral,  or  runs  exclusively  between  the  loft  hemisjthere  and 
the  basal  organs.  The  usual  view  is  tliat  tlu;  bilateral  move- 
ments of  the  lips,  tongue,  palate  and  larynx,  which  enter  into 
phiy  during  speech,  may  be  excited  from  each  hemisj)here ; 
but  tiiat  the  connection  between  this  process  of  innervation, 
and  the  intelligent  concepts  and  auditory  word-n'presentations 
necessary  to  the  combination  of  those  movements  into  articulate 
S])ecch,  occurs  on  the  left  side  only.  It  thus  comes  to  pass  that 
only  the  left  third  frontal  and  its  elVerent  fibres  are  engaged 
in  the  movements  of  speech,  whilst  the  eonisponding  organs  on 
the  right  side  govern  the  movements  of  the  organs  of  spi-ei-h, 
hut  have  no  share  in  co-ordinaliiig  them  into  the  expression  of 

'   "('.  n^liiiil  IMiclmiiih r'l'linii(.'lit  iiiiilS|iin'li,"  ill '  Mel  Cliii.  'riuii.-..  ,  ■  (jti.iti'.l 

allfr  Skwttil/nlV,  |>.  KS.      Niifliiiw'h  •.lulu,  hlicii. -Ill,'  jsT'J,  II    I... 
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words.  Tho  consoquonoo  is  that  a  lesion  on  tlio  loft  side  privcs 
rise  to  a  disturbance  of  speech  without  apparent  loss  of  motility, 
whilst  a  bilateral  lesion  is  required  to  produce  a  paralysis  of 
the  motor  organs. 

Now  if  the  libres  from  Broca's  centre  reached  the  basal  organs 
down  the  left  side  only,  the  usual  persistent  aphasic  symptoms 
would  arise  from  lesions  of  the  left  i>eduncle  or  internal 
capsule  as  uniformly  as  they  do  from  those  of  the  centre  itself. 
But  we  know  that  this  is  only  exceptionally  the  case;  hence 
there  must  be  a  partial  decussation  of  the  speech-tract  from 
left  to  right  hemisphere  within  the  brain  itself,  so  that  the  left 
internal  capsule  does  not  contain  the  whole  bundle  of  those 
fibres.     Diagram    8   is   intended  to  represent   this  fact,    and 


Fig.  is. 

siiows  why  tlie  usual  lesions  of  the  left  intcnud  capsule  are  not 
followed  with  permanent  troubles  of  speech.  We  see  that  both 
hemispliores  partake  in  the  function  of  language,*  and  that 
bilateral  disease  is  necessary  to  set  up  dislnrbanco  of  speech, 
combined  with  deficient  movement  of  the  tongue,  lips,  &c.; 
such  cases,  however,  are  no  longer  looked  upon  as  instances  of 


•  Tliis  function  is  more  frcqticntly  interfered  with  by  lesions  of  the  deeper  iK»r- 
tionsof  tl>e  left  liciniBjihere,  a  fact  wliicli  may  be  explained  on  the  assumption, 
tiiat  the  ilirect  fasciculus  is  more  consitlerable  than  the  crossed  one.  Tiie  f^reat 
individual  difTerencea  observed  with  referenci^  to  this  iwint  may  rest  on  corre- 
sponding divergences  in  the  relative  distriliution  of  llbiesin  these  fasciculi. 
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;i})hasi;i,  but  have  boon  classified  under  tlio  name  of  "  Pseudo- 
bulbar paralysis." 

I  do  not  think  Wernicke  justified  when  in  his  last  paper^ 
he  includes  under  aphasia  the  speechlessness  occurring  in 
the  terminal  period  of  progressive  bulbar  paralysis  through 
total  destruction  of  the  motor  nuclei.  The  term  aphasia 
should,  I  think,  be  strictly  limited  to  those  cases  of  speech- 
lessness which  are  unaccompanied  with  any  disturbance  of 
the  mechanism  of  articulation,  though  I  am  aware  of  the 
difficulty  of  always  accurately  defining  aphasia  from  anarthria. 
When  an  aphasic  is  deprived  by  a  fresh  right-sided  hfemorrhago 
of  the  movements  of  the  tongue,  lips,  &c.,  we  are  enabled  to 
recognise  the  aphasia  among  the  symptoms  of  pseudo-bulbar 
paralysis  only  by  our  knowledge  of  how  the  affection  was  do 
veloped.  But  occasional  difficulties  of  this  sort  cannot  make 
me  abandon  the  secure  ground  afforded  by  the  discrimination 
}>etween  aphasic  and  anarthric  phenomena. 

On  the  assumption  that  a  portion  of  the  fibres  decussate,  as 
just  suggested,  in  the  hemispheres  themselves,  an  explanation 
is  afforded  of  all  the  phenomena  which  led  Wernicke  to  assume 
that  the  right  cortex  has  a  share  in  the  production  of  speech. 
I  hold  that  no  other  fact  referring  to  this  function  is  more 
solidly  established  than  that  of  the  origin  of  the  speech-tract 
from  the  left  side  only.  We  are  not  justified  in  attacking  it, 
as  long  as  we  can  reconcile  with  it  the  data  of  experience.  Now 
all  the  facts  adduced  by  Wernicke  harmonise  perfectly  witJi 
my  view;  but  whilst  his  explanation  does  not  account  for  tlie 
reguhir  occurrence  of  a})hasia  in  disease'  of  Jlroca's  convolution 
and  its  non-occurrence  in  lesions  of  the  left  peduncle  and  in- 
ternal ca{)sule,  these  plienomena  are  the  uatiiral  eonst^cjueneiss 
of  my  iiy[)othcsis. 

Lesions  of  the  deeper  portions  of  the  brain,  foHowed  bv 
dislnrbanec!  ol'  speech,  moreover,  do  not  bring  aliout  aphasia 
wilh  its  eliaraeteristics  as  a  "  verbal  "  trouMe;  the  formation 
ol'  sounds  is  more  or  less  |Udniinenlly  inleil'eicd  willi.  This 
V(M'bal    ehaiacleiistie   ol'    the    coitieal    syiii|il(iiii    is    a    natural 

'  "  UcIjit  (lii!  iiiiiliirim-JiK  S|'rii<'lilialiii  iiml  tlu.s  N'l  ilKillnih.s  «l«  i  A[liii-,ii-  nn 
Anaitlirif."— '  KoilrtoliiiUr  iKr  l\li«lii'iii,'  IsSl. 
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consequence  of  the  functions  now  usually  attributed  to  the 
cevcbnil  centres  in  general,  and  of  the  innervation  of  those 
concerned  in  language  especially.  If  we  assume  that  ]h-oca's 
sphere  is  the  seat  of  acquired  motor  word-representations  (kin- 
esthetic centre),  and  that  its  lesions  obliterate  these  memories, 
and  so  give  rise  to  aphasia,  it  follows  that  its  destrut'tion  must 
affect  words,  and  not  soiuids;  for  those  representiitions  acquired 
during  chiMhood  are  associated  with  words  only.  It  is  at  a 
much  later  period  of  development  that  we  have  learnt  to 
decompose  words  into  sounds.  As  the  elements  for  the 
formation  of  words  are  deposited  in  the  cortical  centres  of 
speech,  so  the  dispositions  for  the  production  of  sounds  are 
made  in  the  bulbar  nuclei.  The  paths,  therefore,  between  Broca's 
centre  and  the  nuclei  will  have  to  undergo  a  corresponding 
conversion.  The  question  is  now  where  this  conversion 
takes  place ;  whether  low  down  in  the  pons,  as  Wernieke 
supposes ;  or,  as  I  think,  much  higher  up,  basing  my  opini(m 
on  the  fact  that  disturbances  of  speech,  arising  from  lesions 
of  the  deeper  cerebral  regions,  do  not,  as  just  mentioned, 
partake  of  a  purely  "  verbal  "  character. 

All  these  considerations  compel  us  to  assume,  that  only  a 
short  extent  of  the  efterent  tract  from  ]>roea's  centre  is  so  con- 
structed as  to  give  rise,  on  being  injurcil,  to  n-ul  apliasic 
disturbances.  We  shall  therefore  liave  to  look  also  for  the 
lesion  of  aphasia  without  agraphia  in  the  white  matter  of 
the  hemispheres,  though  we  can  as  yet  scarcely  conjecture 
its  localisation.  Two  new  contributions,'  the  results  of 
which,  however,  arc  scarcely  concordant,  jioint  not  to  a 
simple  radiation  of  the  fibres  from  the  Broca's  convolution 
towards  the  internal  capsule,  but  to  a  more  complicated 
arrangement. 

The  course  of  the  outer  commissure  a  a  is  still  more  prolileni- 
alieal,  though  one  may,  in  a  certain  measure,  eireuiuscribc  tlie 
region  which  it  must  oecujiy. 

Both  ears  are  capal»l(?  of  receiving  and  liansniilling  excita- 
tions of  speech,  l)ut  int(  liigence  of  language  is  bound  up  with 

>  Wernicke,  •  ForUchrittc  tUr  Medicin,'  1884.  No.  1.  Bitot,  "  Du  eitgo  et  (U> 
III  ilircctiou  (lc8  irmdiutions  capsulnirca  rlinrget'S  do  transiiu-Urc  la  parole." 
— '  Arcliives  do  Ncurologie,'  1884,  22,  S:>\ 
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the  activity  of  the  left  hemisphere  only ;  so  both  acoiistic 
nerves  must  enter  into  relation  with  the  latter.^ 

The  affection  due  to  a  lesion  in  A  a,  characterised  by  word- 
deafness,  can  obviously  come  into  existence  only  if  the  irradia- 
tions of  both  acoustic  nerves  in  the  left  temporal  region  are 
broken  through. 

With  reference  to  the  point  where  the  auditory  tracts  com- 
bine to  form  the  path  a  a,  we  might  place  it  low  down  in  the 
bulb  or  cerebellum,  and  assume  that  the  fibres  ascend  already, 
distributed  as  they  are  in  the  cerebrum  itself.  Such  a  view 
would  be  opposed  to  the  clinical  evidence  we  possess  ;  there  are 
numerous  cases  of  hemiana^'sthesia  through  lesion  of  the  posterior 
part  of  the  internal  capsule,  in  which  a  diminution  of  hearing 
of  the  affected  side  existed.  Hence  the  union  of  the  two  tracts 
does  not  seem  to  be  effected  below  this  point.  A  unique 
observation  by  Vetter-  of  complete  deafness  of  one  ear  with 
hemianesthesia  on  the  same  side,  of  cerebral  origin,  lends 
further  support  to  this  view.  The  union,  therefore,  must  take 
place  in  the  cerebral  white  matter,  and  we  shall  have  to  look 
for  the  localisation  of  the  path  a  a  and  its  lesions  in  this 
region,  and  probably  in  the  temporal  lobe. 

It  is  obvious  that  lesions  of  the  cerebral  white  matter  may  not 
always  give  rise  to  the  associations  of  symptoms  we  have 
described.  Apart  from  indirect  lesions  of  the  cortical  centres, 
C()ni])lex  interruptions  in  the  commissures  m  b  and  m  m  on  the 
one  hand,  A  B  and  A  «  on  the  other,  will  give  rise  to  clinical 
types  corresponding  exactly  to  those  of  Broca  and  Wernicke. 

I  have  still  to  advert  to  the  phenomena  of  uord-hJinchiess. 
As  we  have  already  seen,  this  symptom  arises  in  common  with 
(;thers  from  breaks  in  different  tracts  subservient  to  the  fuuctitui 
of  language.  If  we  were  to  give  to  it  the  same  extiMision  as  docs 
►Skwortzoff,  for  instance,  we  obviously  could  not  speak  of  its 
))eing    uniformly    localised.     This    condition  might  rather  be 

'  Siiico  a  bimilar  ilintriljiilioii  iiiu«t  obtiiiu  in  tlio  ii;;lit  lu'inisifhori-,  orossul  iKuf- 
iKHM  would  not  bo  pitMluced  in  niim  by  dostrnctioii  of  ono  auditory  splnri' (as 
Mnnk  Miys  in  the  cuho  lor  dogH).  In  tmt  tliiji'  is  no  rcoord  of  olisi-rvutionti 
hlinwiuf^  Irft  dc'ururHS  to  lio  (luu  to  11  losiou  oftlic  ri;;;lit  lit'nii.splu'ro. 

■  "  r<  bir  dio  hCMHoiiiiU  n  Fuidctiont'ii  d(  H  ((KiHshiru.s  ;  "  '  l)i'Utjji'lu>s  Aii-liiv  tiir 
Min.  i\lt  dit'in,' x.\.\ii.  [t.  IDH. 
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fulfilled  in  cases  of  isolated  word-blindness.  Here  we  have 
not  to  do  with  a  simple  obliteration  of  the  visual  representations 
of  the  written  sip^ns,  \\ith  a  lesion  of  the  point  o  in  the  diaf^rani. 
These  patients  can  copy,  hence  the  path  o  e  must  be  intact  ; 
and  from  what  we  know  of  the  cortical  distribution  of  the  optic 
tract  in  man,  it  is  certain  that  the  visual  memories  of  words 
must  be  stored  up  in  bilateral  spheres.  Isolated  word-blindness 
is,  as  has  been  sjiid  by  other  observers,  the  result  of  a  break 
between  the  visual  and  the  auditory  centre  of  word-represen- 
tations;  that  is  to  .say,  of  a  break  in  tlie  jtath  (>  A  after  the 
union  of  the  convcriiinG:  tracts  from  both  oceipital  lobes.  The 
observations  bearing  on  the  point  are  few,  but  they  support  this 
conclusion ;  the  anatomical  subtratuiu  of  word-blindness  has 
been  found  to  be  a  focal  lesion  in  the  neighbourhood  of  the  left 
inferior  temporal  lobe. 

Though  I  have  ventured  the  above  remarks  concerning  the 
probable  localisations  of  aphasic  disturbances,  I  am  well  aware 
of  the  restricted  foundations  on  which  we  may  safely  build,  and 
^Yhat  a  space  theoretical  reasoning  has  still  to  occupy  in  the 
discussion.  If  I  have,  nevertheless,  not  kept  my  views  to  my- 
self, it  was  on  the  principle,  that  we  must  not  recoil  from  the 
consequences  dcducible  from  our  hypotheses.  In  proportion 
as  we  draw  these  conclusions,  we  shall  obtain  the  necessary 
data  whereby  to  correct,  or  if  need  be  abandon,  them.  Again, 
no  simple  observer  can  collect  material  enough  to  accom]tlish 
this  task,  which  requires  the  co-operation  of  many  ;  and  under 
these  conditions  even  erroneous  assumptions  may  prove  of 
advantage  in  the  search  for  truth. 


ON  THE  NEEVOUS  LESIONS  PRODUCED  BY  LEAD- 
POISONING. 

(^FroiH  the  Pathological  Lahoratcry  of  the  Oirens  College.) 
BY    ARTHUR   ROBINSON,   M.B.,    CM. 

Though  cases  of  lead-poisoning  are  of  frequent  occurrence,  up 
to  the  year  1880,  when  Dr.  Moritz^  published  his  paper  on 
Lead  Palsy,  only  seventeen  cases  had  been  placed  on  record 
in  which  a  satisfactory  post-mortem  search  for  the  cause  of 
the  paralysis  had  been  made ;  Dr.  Moritz's  case  brought  the 
number  up  to  eighteen.^  Since  1880  two  other  cases  have 
been  published.  One  by  Oeller,^  who  found  the  following 
changes  in  the  nerves  and  spinal  cord  of  a  man,  aged  40,  who 
had  worked  in  lead  for  a  year  and  three  months,  and  who 
had  suffered  from  paralysis  of  the  extensor  muscles  of  the 
wrist  and  fingers  of  the  interossei  of  the  hand,  and  of  the 
muscles  of  the  thenar  eminence. 

Sjyinal  Cord. — Small  haemorrhages  were  found  in  the  middle 
of  the  anterior  horns,  and  at  the  junction  of  the  anterior  and 
posterior  horns,  in  the  anterior  longitudinal  fissure  round  the 
large  blood-vessels,  and  also  in  the  white  substance  of  the  cord. 
In  the  cervical  enlargement,  from  the  fifth  to  the  eiglith 
C(n-vical  nerves,  small  spots  of  softening  were  found.  Sjiots 
of  softening  wore  alst)  fouiKl  in  the  middle  of  the  autcrinr  horns 
and  in  the;  anterior  part  of  liio  posterior  horns,  in  these 
[)ositions  th(!  ganglion  cells  \ver(>  small,  atrophied,  highlv- 
pignu'nled,    lioniogeneons,    li\;dinf,   and    de\(iid    of   prot-esses  ; 

'  '.liitiiiiul  III' Aniiliiiiiy  mill  I'liyhiolnt^j','  ISSd. 

*  I  jMici  remix,  :( ;  (Joiiilimill,  1;  WcHlpliiil,  I;  'I'ilmrlins,  1;  Kiit'illiiiultr,  I; 
OllivitT,  1;  Ziiiikor,  1;  KiNciilnlir,  I;  \'iil|pimi,  I;  Dfji'riiic,  5;  Mniiiiknw,  1; 
Moiilz,  1. 

»  ()(jlltr,  Tlieni;<,  Miiuirli,  ISHii. 
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lliey  st.iinod  badly,  and  no  nu(dL'i  wt-ro  visiMe  in  tlicni. 
Others  of  the  ganglion  cells  contained  large  vacuoles.  There 
was  a  number  of  spider  cells. 

Tiie  white  substance  of  the  cord  was  only  aflVctod  in  a 
subordinate  degree.  Some  of  the  fibres  of  the  niusculo-spiral 
nerve  were  atrophied,  and  there  were  the  usual  changes  in  the 
muscle.  Ooller  concludes,  that  the  central  changes  were  the 
primary  and  essential  part,  and  that  the  hfcmorrhages,  following 
on  the  general  arterial  degeneration,  were  the  cause  of  the 
softening. 

The  second  case  is  recorded  by  Duplaix.^  The  juitii-nt  was 
a  man,  aged  47.  He  had  been  a  painter  for  many  years,  and 
had  been  very  feeble  for  a  year.  There  was  no  trace  of 
syphilis  or  alcoholism. 

The  patient  noticed,  when  the  feebleness  first  affected  him, 
that  his  limbs  rapidly  lost  flesh,  and  finally  the  emaciation 
extended  to  his  face  and  trunk.  The  muscular  feebleness 
increased,  and  at  last  he  was  unable  to  leave  his  bed.  Sensj\- 
tion  was  normal,  lie  was  affected  with  purpura,  ceilema  of 
the  lungs  set  in,  and  death  rapidly  followed.  The  post-mortem 
showed  granular  kidneys,  a  small  heart,  and  atrophied 
muscles. 

The  spinal  cord  and  the  nerves  were  carefully  examined, 
marked  changes  being  found  in  both. 

Spinal  Cord. — The  neuroglia  was  increased  in  amount,  form- 
ing bands  of  tissue  enclosing  spaces  filled  with  nerve-tubes. 

The  nerve-tubes  were  also  separated  by  line  fibrils  of 
connective  tissue  and  many  round  nuclei.  The  vessels  through- 
out the  wholes  cord  were  sclerosed  and  surrounded  by  a  dense 
connective  tissue. 

The  nerve-cells  in  the  anterior  and  posterior  horns  were 
unchanged.  In  the  anterior  roots,  distinct  changes  were  dis- 
covered in  the  structure  of  the  nerve-libres.  The  alterati<»n  <lid 
not  extend  over  the  whole  length  of  a  iibre,  the  affected 
pnrtjon  being  continuous  at  eitiicr  end,  \\itli  an  absolutely 
healthy  portion. 

The  disease  usually  extended  (.»ver  three  or  lour  inleiiKtdal 
'   Kni-laix.    Ar-li.  (J.n.  .!,■  Mul.  18S;!,'  vol.  2. 
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segments.  l\arely  was  one  segment  aflected  alone.  In  fact, 
the  changes  were  those  described  by  M.  Gombanlt,  under  the 
name  "  phase  of  restitution." 

The  myelin  sheath  was  everywhere  present,  but  some 
portions  of  the  fibres  were  thinner  than  others,  the  diminution 
in  volume  affecting  both  tlie  axis-cylinder  and  the  myelin 
sheath.  Xerve-fibres  were  also  seen  exhibiting  swelling  of  the 
white  sheath,  and  also  of  the  axis-cylinder,  and  in  some  places 
there  were  empty  tubes,  the  nuclei  of  which  had  proliferated. 
The  posterior  roots  were  healthy. 

The  nerves  showed  both  degeneration  and  restitution.  The 
muscular  fibres  had  atrophied,  and  their  nuclei  had  j)roli- 
I'erated. 

The  following  case  was  admitted  into  the  ^lanchester  Eoyal 
Infirmary,  under  the  care  of  Dr.  Leech,  whom  I  have  to  thank 
for  kindly  permitting  me  to  make  use  of  it,  in  December  1882. 
The  patient,  J.  C,  a  man,  aged  30,  had  been  a  painter  for 
fourteen  years,  but  for  three  years  before  his  admission  he  had 
nominally  been  a  cabinet-maker,  though  he  still  occasionally 
did  a  little  painting. 

He  had  his  first  attack  of  "  drop  wrist "  in  the  summer  of 
1877;  it  continued  through  the  winter,  but  he  recovered  in  the 
following  spring.  Every  winter  after  his  first  illness,  the 
attack  returned  and  laid  him  up  until  the  spring. 

He  was  troubled  ^\  itli  frequent  micturition,  but  had  never 
had  colic  or  cramps. 

The  muscles  of  both  forearms  were  very  much  atrophied, 
the  extensors  of  the  wrists  and  fingers  were  com})letely 
paralysed,  while  the  flexors  retained  a  fair  amount  of  power. 
The  muscles  of  the  thenar  and  hypothenar  eminences  were  also 
atrophied,  and  the  patient  could  not  oppose  his  thumbs.  Ho 
could  pronate,  but  could  only  partially  supinate  both  forearms. 
The  p(!ronous  brevis  and  longns  muscles  on  the  left  side  were 
atrophied  and  |)araly,sed,  and  those  of  the  right  side  were 
affected  with  jiaresis.  All  the  atroplned  muscles  slu»\ved  the 
reaction  of  degeneration  when  test<'(l  witli  electricity. 

Tli(!  patii'Mt  was  treated  with  iodide  of  potassium,  and  tlio 
ilileilll|tled  and  rdiitiiMltiiis  cmiciits  were  ii|i|ilie(l  to  the  alVei'ti'il 
iMilsrhs.         lb'     ;;iadilally     ilii|ili  >\  ed,     the     atrophied     nillSrh'S 
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iiicr<'!iso(l  ill  si/c,  ;iu<l  to  u  cfrtiiin  extent  rci^aiiicl  tluir  [jowct, 
lie  WHS  dismissed  in  3Iarch,  1883,  very  mueh  inn»roved. 

He  was  readmitted  in  June  1884,  sufl'ering  from  cu<lema  of 
tlic  lower  extremities,  and  from  effusion  into  both  pleune;  Lis 
muscular  system  was  almost  in  the  same  state  that  it  was  in 
when  he  left  the  hospital  in  1883.  His  urine  contained  albumen 
and  coarsely  granular  casts.  lie  improved  under  treatment, 
and  left  the  hospital  in  I\Iarch ;  but  the  codema  returned,  and 
he  was  readmitted  at  the  end  of  tlie  same  month.  Ascites 
developed,  and  he  died  on  the  1 4th  of  August,  1884. 

A  postmortem  examination  was  obtained,  and  the  spinal 
cord,  together  with  some  portions  of  the  museulo-s})iral  nerves, 
were  removed,  but,  unfortunately,  none  of  the  atrophied  muscle 
was  kcj)t.  I  examined  the  cord  carefully,  by  means  of  sections 
taken  from  the  various  regions,  and  stained  some  with  carmine 
alone,  others  with  osmic  acid  and  carmine. 

There  was  no  visible  abnormal  change  in  any  part  of  the 
nervous  matter.  The  nerve-tubes  in  the  white  columns  were 
intact ;  there  was  no  swelling  of  the  axis-cylinder,  or  degene- 
ration of  the  myelin. 

The  nerve-cells  in  the  grey  columns  did  not  appear  to  be 
reduced  in  number,  or  to  be  at  all  atrophied.  Their  processes 
were  well  marked,  and  their  nuclei  distinct. 

There  was  no  marked  increase  of  the  neuroglia. 

There  was  well-marked  liyaline  degeneration  of  the  walls  of 
the  arteries,  both  in  the  grey  and  white  substance  of  the  cord. 
Tlu!  degeneration  affected,  jtrincipally,  the  middle  and  outer 
coats  of  the  vessels.  The  cellular  ek'ments  were  swollen,  their 
outlines  in  many  places  being  lost ;  the  nuclei  were  not  visible, 
and  they  diil  not  stain  with  either  carmine  or  logwood. 

The  musculo-spiral  nerve  was  examined  by  means  of 
transverse  and  longitudinal  sections,  and  preparations  were 
also  made  by  teasing  out  the  fibres  with  needles.  The 
sections  and  teased-out  specimens  were  stained  with  carmine 
and  osmic  acid. 

The  axis-cylinders  were  everywhere  distinct ;  there  was  no 
IVagmentation  of  tlu;  myelin  sheaths,  except  in  a  few  instances, 
wIktc  the  breaking  up  was  evidently  due  to  the  method  of 
|irejiaralinii.     'I'lu-ir  \\a>   ii<i   |ir<>lil'eralion  ol'  the  nuclei  of  the 
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sheaths,  nor  was  there  any  increase  of  the  surronnding 
connective  tissue.  The  walls  of  the  small  arteries  in  the 
nerve-sheaths  had  undergone  a  hyaline  change  similar  to  that 
noticed  in  the  arteries  of  the  cord.  The  radial  nerve  was  not 
kept. 

The  kidneys  were  small,  the  capsule  was  adherent,  and 
when  separated  carried  with  it  portions  of  the  kidney 
substance. 

Microscopically  they  presented,  in  a  well-marked  form,  the 
clianges  of  advanced  cirrhosis.  The  newly  formed  connective 
tissue  was  most  abundant  and  most  dense  round  the  inter- 
lobuUir  arteries. 

When  lead-poisoning  first  attracted  observation,  attention 
was  chiefly  directed  to  the  affection  of  the  extensor  muscles, 
and  Gusserow^  attempted  to  explain  the  paralysis  by  sujiposing 
a  i)articular  affinity  of  lead  for  the  muscles ;  but  this  hypothesis 
was  completely  destroyed  when  Heubel  ^  demonstrated  the 
fact,  that  the  muscles  contained  less  lead  than  the  bones, 
kidneys,  liver,  brain  or  spinal  cord  ;  and  some  researches  under- 
taken by  Bernhardt,^  with  a  view  of  discovering  the  relative 
amounts  of  lead  contained  in  the  paralysed  extensor  and  the 
normal  supinator  muscles,  gave  negative  results. 

No  one  would  undertake  such  investigations  now,  for  it  is 
well  known  that  the  action  of  lead,  as  a  poison,  is  not  local 
but  general ;  the  general  effect  being  evidenced  by  the  various 
encephalic  symptoms  due  to  lead,  by  optic  neuritis,  amaurosis, 
hcmianaisthesia,  and  other  anjesthesia}  of  irregular  distribution  ; 
Irciuors,  and  i)aralysis,  not  limited  to  one  set  of  muscles,  but 
affecting  the  muscles  of  the  body  generally  ;^  colic,  cramps, 
and  affections  of  the  kidneys. 

Though  the  paralysis  pnxluced  by  lead  is  by  no  nuaus 
liiiiiti'd  lu  tlie  extensor  muscles,  still  they  are  generally  the 
tiist  to  show  definite  changes.  The  researches  of  Ouiiiuis/'' 
carried  out  on  tlu;  niustdes  and  nerves  after  death,  point  to  an 

'    \iivhi,w'n  '.\icliiv,*  18S1. 

"  '  I'lilli.  11.  Syiii|)ttnii.  (1.  CIk'Iii.  Illiiluliimiii^'cii,'  ls71. 
'  '  Ari-hiv  I'iir  IVyfliiutric,'  iv.,  ji.  (JUi. 

'   Uii/./.iiiil, '  ituAi.N,'  N...  I.     Diii.liiix,  '  Aivliiv.  (itii.  ilf  Mi'.l.' 
»  "On  till'   Kxriliil.ility  ol' (hf  NLiVLti  uiul  Miioi-lu.s  ulUr  Diiitli  "  (•.It.iinial  .U 
r.\iiiil,'pinii!,'  No.  (J,  1880^. 
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explanation  of  this  fact.  He  found  tliat  tlie  cxtmsor  musclos 
and  norves  List  their  excitability  before  the  flexor  muscles  and 
nerves,  and  those  of  the  upper  extremity  before  those  of  the 
lower.  Afjain,  the  fact,  first  pointed  ont  by  Dr.  Seraon.  is  now 
well  recognised,  that  the  abductor  muscles  of  the  larynx 
always  become  paralysed  before  the  adductors,  in  central  or 
l»eripheral  disease  of  its  nerves.  These  observations  point 
to  the  conclusion,  that  the  extensor  and  abductor  muscles  and 
nerves  possess  a  less  power  of  vital  resistance  than  the  flexor 
muscles  and  nerves,  and  consequently,  under  the  action  of  a 
general  poison,  they  will  be  the  lirst  to  succumb. 

Concerning  the  lesion  which  is  the  direct  cause  of  the 
}>aralysis  three  views  are  at  present  held. 

Friedliinder^  holds  that  the  ])rimary  change  is  a  myositis, 
induced  by  the  lead,  and  that  this  is  followed  by  a  neuritis, 
vhich  ascends  to  the  cord. 

The  second  hypothesis,  supported  by  Zunker,  Leyden  and 
Ferrier,  is  that  the  primary  change  is  a  peripheral  neuritis. 
Lastly,  llemak,  Vulpian  and  Dejerine  believe  that  lead  produces 
a  poliomyelitis  anterior. 

So  far  the  results  of  the  published  cases  appear  to  favour 
the  second  view.  We  know  that  lead  acts  injuriously  on  the 
nerve-cells  in  the  brain,  producing  in  many  cases  serious 
symptoms,  and,  not  rarely,  death.  There  is  no  reason,  therefore, 
why  it  should  not  have  a  direct  action  on  the  nerve-cells  of  the 
cord.  Further,  a  poison  may  seriously  interfere  with  the  function 
of  a  nerve-cell,  and  yet,  at  first,  produce  no  visible  change  in  it ; 
alcohol  and  strychnia  act  in  this  manner.^  lUit,  while  the 
nerve-centres  are  subjected  to  the  direct  influence  of  the 
poison,  and  must  also  bo  injuriously  aflected  by  the  gencn'al 
arterial  degencu'ation,  the  nerve-libres  are  at  a  still  greater 
disadvantage,  for,  besides  being  directly  acted  upon  by  the 
lead,  and  suffering  from  the  arterial  degeneration,  they  will 
also  be  afl'ccted  by  the  loss  of  the  troi)hic  inlluenee  which,  in  a 
state  of  health,  the  nerve-cells  exert  over  them. 

Thus  it  appears  probable,  that  as  the  nerves  sufter  in  a 
d(tnl>le  manner,  as  comi»ared  with  their  centres  in  the  cord, 

'  Vircliow'b  '  Archiv,' 1S7S. 

•  (T.  iin])er  ]>y  Do   W:itlrvilK.  •'Tlic  piitliogciiy  (>fliii(l  luiialvfiiti,"  *LiilKHt,' 
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alterations  will  proceed  more  rapidly  in  them  than  in  their 
centres,  and  consequently  visible  changes  will,  as  a  general 
rule,  be  first  recognised  either  in  the  nerve-trunks,  or  their 
peripheral  terminations.  So,  far  the  published  cases  support 
this  view,  for  in  11  out  of  the  21  cases,  changes  were  found 
only  in  the  nerves  and  muscles.^  In  the  case  I  have  reported 
above,  no  changes  were  discovered  either  in  the  cord  or  the 
trunk  of  the  musculo-spiral,  though  it  is  very  probable  that 
some  degeneration  would  have  been  found  in  the  radial  nerve 
or  its  peripheral  terminations,  had  they  been  kept. 

In  4  cases,  degeneration  was  found  both  in  the  nerves  and 
the  anterior  nerve-roots,  the  cord  not  being  affected  ;^  while  in 
5  cases  the  cord,  as  w^ell  as  the  nerves  and  their  roots,  was 
affected  :^  and  in  one  of  these,  namely  that  described  by 
Zunker,  the  changes  in  the  cord,  which  consisted  of  localised 
spots  of  softening,  did  not  correspond  to  the  centres,  from 
which  the  diseased  nerves  sprang.  It  is  to  be  noted,  further, 
that,  in  all  the  cases  in  which  visible  alterations  were  dis- 
covered in  the  cord,  the  symptoms  had  been  present  for  a  long 
period  of  time. 

Finally,  I  have  to  thank  Dr.  Dreschfeld  for  his  kind 
assistance  in  the  examination  of  the  microscopical  specimens. 

'  liancereaux,  2;  GoinbauU,  1  ;  Wostpluil,  1  ;  Tiburtius,  1 ;  OUivar,  1 ;  Eiacu- 
lohr,  1  ;  Dcjuriiio,  3  ;  Morilz,  1. 

-  Friedliiuder,  1 ;  Dejc-riiie,  2;  Diijilaix,  1, 

^  Lanccrcaux,  1  ;  Zuiiker,  1  ;  V'uli)iaii,  1  ;  Mouakow   1 ;  Oelk-r,  1. 
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CASE  IN  WHICH  ATTACKS  OF  INTER:\[ITTENT 
TONIC  IMUSCULAE  SPASMS,  lI\DrEL)IATELY 
FOLIJ  )WED  BY  CO:\rPLETE  TVMVi  )KAU  Y 
I'AllALYSIS,  IIAYE  FREQUENTJA'  AND  rEUlUDI- 
CALLY  OCCURRED  DURING  THE  ENTIRE  LIFE 
OF  THE  PATIENT.  THE  HEALTH  IN  THE 
INTERYALS  HEING  NORMAL. 

BY   A.    HUGHES    BENNETT,   M.D., 

I'hyifician  to  the  Ilosj/ital  for  Epilei>sy  and  Fardli/sh,  and  ylsg/V/<(«/ 
Physician  to  the  Westminster  Uuspitid. 

Antecedent  IListorj/. — The  patient  is  a  young  woman  aged  17. 
Hor  family  history  is  unimportant..  The  mother  states  that 
during  utero-gestation  she  herself  suftVred  from  nervous 
symptoms  as  the  result  of  fright,  from  being  chased  by  a  mad 
dog.  She  nursed  the  child  for  a  year,  but  it  was  always  very 
delicate  and  undersized,  and  was  unable  to  walk  till  it  was 
three  and  a  half  years  old. 

At  birth  the  patient  is  stated  to  have  been  apparently 
healthy,  but  three  days  afterwards  she  was  seized  with  a 
"lit."  After  this  first  attack,  which  was  of  a  convulsive 
nature,  she  had  no  definite  illness,  but  was  subject  to 
frcfpicnt  "  faintings,"  in  which  she  lay  for  a  short  time 
m<»ti(»idcss,  and  "turned  up  the  whites  of  her  eyes."  "When 
three  years  old,  it  was  for  the  first  time  observed  that  in  these 
seizures  the  limbs  were  "  drawn  u]>."  These  periodical 
attacks  have  continued  since,  but  have  become  more  frequent 
and  severe.  Two  or  three  years  ago  they  were  accompanied 
by  screaming  and  other  apparently  violent  hysterical  symp- 
toms, but  of  late  these  have  disappeared.  The  catamenia  have 
never  occurred.  In  the  interval  between  the  attaeks  the 
physical  health  has  been  good,  but  mentally  the  patient  is 
consiilere<l  deficient,  and  although  she  has  been  to  school,  she 
cannot  read  or  write  like  other  y;irls  of  her  age. 
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Present  condition — A.  During  the  intervals  of  the  attacls. — 
The  patient  is  pale  and  delicate-looking,  and  seems  several 
years  youiiger  than  her  age,  but  all  the  organs  and  functions 
are  normal,  the  body  is  well  nourished,  and  the  general  health 
is  good. 

Slie  has  a  peculiar  sardonic  expression,  owing  to  the  lower 
lip  being  tightly  contracted  round  the  teeth,  over  which  the 
upper  lip  projects.  There  is  marked  flattening  of  the  skull  in 
the  region  of  the  posterior  fontanelle.  The  movements  of  the 
eveballs  are  somewhat  restless  and  unsteady,  and  there  is 
difficulty  in  fixing  them  on  any  object,  but  there  is  no 
strabismus  or  otherwise  deficient  action.  The  pupils  are 
equal  and  normal,  and  contract  to  light  and  accommodation. 
Vision  is  natural.  The  mouth  and  face  are  symmetrical,  but 
their  movements  are  accompanied  by  slight  choreic-like 
twitchiugs.  The  tongue  is  straight,  and  its  actions  are 
apparently  normal,  with  the  exception  of  a  slight  restlessness  on 
movement.  The  articulation  is  not  very  distinct,  but  without 
marked  peculiarity.  The  patient  is  cheerful,  and  willingly 
assists  in  the  work  of  the  ward ;  she  answers  questions  of  an 
ordinary  kind,  and  conducts  herself  in  a  way  which  has  not 
caused  any  special  comment  from  the  nurses.  Her  intelligence 
is,  however,  evidently  detective.  She  is  slow  and  stupid, 
childish  in  her  manner,  cannot  give  an  account  of  her  illness, 
has  a  bad  memory,  and  cannot  read  or  write.  The  special 
senses  are  all  intact.  The  appearance,  movements,  and 
strength  of  the  limbs  are  normal  in  every  respect,  except  that 
there  is  a  constant  slight  restless  or  choreic-like  movement  of 
all  the  extremities.  IMie  grasp  of  the  hands  and  all  the 
actions  of  the  upper  limbs  are  as  in  health.  Locomotion  is 
normal,  and  tlie  patient  can  walk  and  move  about  like  other 
persons.  There  is  no  rigidity  or  wasting  of  the  muscles, 
which  have  a  natural  appearance.  Sensibility  of  the  skiu  is 
everywhere  normal.  Tlie  knee-jerk  i)henomena  are  distinctly 
increased,  but  the  jdantar  reflexes  are  normal.  The  mcclianieal 
irritability  of  tlie  muscles  is  not  uiarkedly  augmented.  The 
ek'ctiical  reactions  are  somewhat  dillicult  to  ileterminc  with 
delicacy,  owing  to  the  nervousness  of  the  patient,  and  to  the 
choreic-like  movements  of  the  limbs.  Thev  appear  to  be 
everywhere  normal,  with  the  following  modifications.  1st. 
Stimulating  tht;  niuschs  with  the  galvanic  current  causes 
more  vigdions  contraction  with  the  same  strength  of  cnrrent, 
llian  when  tlie  trunk  of  the  nrrrc  which  snjt|tlies  them  is  acted 
njtoii.  'Jml.  In  both  niiiscles  and  nerves  the  A()('  is  slightly 
bnt  distimrtly  greater  than  the  A('(";  tho  K('()  being  great»»'r 
tlian  either,  and  K()('  is  not  <>btaiinil)le  by  the  strongest 
cnrreiils  which  cniiM  be  I. th  rail', I. 
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B.  Coiidilion  (liin'm/  the  (iffacls. — This  (msc  Imvinnf  l)Ooii 
under  obsi-rviition  Tor  upwiinls  of  a  year,  tlu;  con<liti»ni  (lurinj; 
the  so-called  attacks  may  be  summarised  as  follows.  The 
patient,  while  in  her  usual  healthy  state,  suddenly,  and  without 
a|)j)arent  cause,  experiences  a  peculiar  sensation  which  she 
cannot  describe,  but  which  indicates  that  a  seizure  is  imminent. 
She  at  once  p^oes  to  her  m(»ther,  who  observes  "  the  veins  in  her 
f(»rehead  swtdlinjj:."  A  few  minutes  afterwards  a  sudden  tonic 
spasm  of  certain  muscles  takes  place,  during  which  they  become 
tense  and  hard,  and  which  contract  the  limbs  in  difterent 
directions,  so  as  to  cause  a  variety  of  distortions.  The 
parts  thus  aftected  are  immovable  and  ri*^id,  and  tlieir  ])osition 
cannot  be  chauired  by  voluntary  eflbrt  or  even  by  con- 
siderable active  force.  \\'lien  the  lej^s  are  thus  attacked, 
the  ])Mtient  falls  down,  owing  to  the  violently  produced 
deformity  which  ensues.  There  is  no  loss  of  .consciousness  or 
intellectual  disturbance,  and  only  when  the  contractions  aro 
unusually  severe  is  there  pain  of  a  cramp-like  character.  This 
condition  havini^  lasted  for  about  live  minutes,  the  rijj^idity 
rajtidly  relaxes,  and  is  succeeded  by  complete  paralvsis  in  th(^ 
same  distribution,  in  which  the  limbs  hang  llaccid,  useless,  and 
incapable  of  any  voluntary  movement.  This  state  continues 
for  about  five  minutes,  after  which  gradually  the  muscles 
regain  their  power,  and  in  from  ten  minutes  to  a  quarter  of  an 
hour  the  patient  is  in  a  perfectly  normal  condition.  This  con- 
stitutes one  attack.  For  the  past  few  years  the  rule  has  been 
for  these  seizures  to  occur  at  irregular  intervals,  many  times  a  .    ■ 

day    for   about  a  week,  after  which  there    is  a  fortnight  of  I 

complete  freedom,  during  which  time  the  patient  is  quite  well.  I 

Then  occurs  another  week  of  attacks,  and  so  on.  with  fairly  ■ 

regular  occurriiuce.  These  seizures  aro  not  all  of  equal 
severity.  iMost  commonly  one  or  more  lind)S  only  are  alVected  ; 
but  occasionally  the  entire  body  is  in  a  state  of  rigidity,  every 
Voluntary  muscle  ajiparently  being  in  a  state  of  violent  con- 
traction. Frequently  a  single  limb  only  is  involved;  usually 
both  extremities  of  the  same  side ;  sometimes  one  arm  and 
the  other  leg ;  more  rarely  the  two  arms,  or  the  two  legs  ; 
and  occasionally  the  entire  body.  When  the  limbs  are  the 
subject  of  this  sj)asm  the  eft'ects  are  not  always  the  same, 
the  muscles  do  not  seem  to  be  always  attacked  with  the 
same  projtortionate  severity,  and  conse(|uently  the  deformity 
varies,  and  this  may  occur  during  dilVerent  attacks  without 
apparent  definite  order.     Some  of  the  chief  attitudes  assumed  ■ 

are  [xntrayed  ia  the  annexed  drawings,  which,  however,  do  not  , 

give  a  complete  idea  of  the  intense  mus(Milar  contraction 
which  deforms  the  limbs.  In  the  upj>er  extremity  there  are 
three  pnaninent  types.      1.  The  upper  arm  addueted  and  rotate<l 
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inwards  and  Ijackwards ;  the  forearm  extended  and  pronated, 
the  wrist  flexed,  the  proximal  phalanges  of  the  fingers  flexed 
and  their  two  terminal  phalanges  extended ;  the  thumb 
extended  and  abducted ;  the  entire  limb  projecting  in  a 
straight  line  posteriorly,  the  palm  of  the  hand  looking 
backwards  and  upwards  (Fig.  1).     2.  The  upper  arm  abducted 


Tig.  1. 


and  at  right  angles  to  tlio  trunk;  the  forearm  llcxcd;  tin- 
wrist,  lingers  and  tluuuh  Hexed;  the  clenched  list  resting  on 
the  Khouldor  (Fig.  2).  '.\.  'l"he  uiijier  ana  jidtlucted,  with  the 
elliow  (dose  to  tlie  si(h'  ;  tin' forearm  ihxed  ;  tiie  wrist  cxteiuh-d  ; 
the  proximal  phahmges  of  the  lingers  and  thumb  eNtende(|  ; 
tiieir  distal  |ihahinges  flexed;  tlie  hand  resting  on  thi* 
shoid(h'r,  the  jialiii  upwards  ( l''ig.  .'>). 

Ill    Ihc    h)\\rr   limit   there  are  also  three  «'hief  t  \  pes   of  lU-- 
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forniity.  1.  Tlio  tlii^h  coniplotoly  cxtondcil ;  thv  \o'^  Hexed  ; 
the  foot  oxteiuled  ,  the  toes  Hexed  ;  the  ]>hintar  aspert  of  tlie 
foot  h)olvinf^  upwards  and  forwards  (Fip^.  1.)  2.  Tlie  thii,di 
partly  flexed  and  adducted,  so  that  the  knee  crosses  the  other 
limb;  tlie  lepr  slijjfhtly  flexed;  the  foot  inverted;  the  toes 
flexed.  (Fip:.  2.)  '.).  The  thiirh,  lep:,  foot  and  toes  extended,  so 
that  the  limb  is  in  a  state  of  rigid  straight  extension,  the  toes 


Fir..  2. 


I'Ui. 


pointing  downwards,  the  foot  being  in  the  [)osition  of  talipes 
e(|ninus.  (Fig.  •^■) 

JOven  tliese  three  main  types  of  defonnity  in  the  limbs 
nndergo  varions  minor  modiiieations.  \Vhen  the  entire  body  is 
attacked,  one  or  more  of  the  p  »sitions  describecl  of  thi>  limbs 
maybe  assnmed,  and  are  generally  difl'erent  in  the  two  sides, 
so  that  a  most  irregular  appe.aranc((  is  the  resnit.  (J^'ig.  b)  In 
addition,  the  mnseles  of  llie  face  lU'C  contracted  and  rigid,  and 
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the  countenance  distorted  in  a  variety  of  ways ;  the  eyelids  are 
sometimes  forcibly  closed,  sometimes  widely  open.  The  eyeballs 
generally  are  fixed  upwards  and  inwards,  so  that  only  the 
white  of  the  eyes  can  be  seen.  The  neck  is  stiff  and  rigid,  the 
head  being  generally  forced  backwards  till  it  touches  the  back. 
There  is  evidently  obstruction  to  the  breathing,  possibly  due, 
partly  to  contraction  of  the  muscles  of  the  neck,  and  partly  to 
fixation  of  those  of  the  thorax.  The  spine  is  arched  and  in  a 
condition  of  complete  opisthotonus.  During  such  an  attack 
the  senses  are  acute  ;  the  muscles  are  all  hard  and  tense,  there 
is  severe  cramping  pain,  and  considerable  dyspnoea.  Swallowing 
is  impossible,  speech  is  prevented,  and  the  skin  is  bathed  in 
profuse  perspiration.  This  is  succeeded  by  complete  temporary 
general  paralysis,  in  which  the  limbs  hang  limp  and  perfectly 
useless.  The  nature  of  any  seizure  cannot  be  predicted,  and 
the   extent   and    distribution  of  the  deformities  succeed  one 


Fig.  4. 


another  without  method  or  regularity.  Tlie  precise  order  iu 
which  the  individual  muscles  were  attacked  could  not  be  deter- 
mined with  any  degree  of  exactitude  on  a  sufticicntly  extensive 
scale  to  form  any  generalisations,  as  the  physician  liinisidf 
did  not  fre<piently  observe  the  entire  paroxysm,  and  the  state- 
ments of  the  inirse  were  not  sufliciently  accurate.  As  far, 
however,  as  couhl  be  ascertained,  the  most  common  seijuence 
of  cvcnits  was  as  follows:  Contraction  begins  in  the  left  hand, 
Kpn^ads  upwards  to  the  forearm  and  arm  ;  tlien  involves  the 
left  foot,  and  subsequently  the  rest  of  the  lowiT  limb;  after- 
wards tli(>  face,  (eyeballs  and  head,  which  last  is  drawn  baek- 
war<ls  and  Ictwards  the  left.  No  exciting  cause  for  the  paroxvsnis 
could  be  dcterniiued,  except  that  they  were  liable  to  be 
induced  by  mental  enioliou  and  excitement.  Thev  never 
lodk  plaice  during  sleep,  and  weie  not  brought  on  \>\  voluutaiy 
niolittn  or  arlilicial  stiniiilalioM. 

I'nx/rrss  of  tltc  Caac.      N«>  essential  change  has  (akeii  |.la.'e 
VOL,  VII.  -J    K 
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ill  the  last  fiftcon  months,  duriiiir  wliich  tlio  patient  has 
boon  under  observation.  Tlie  atta<*ks  still  oceur  with  their 
former  tVequcney,  but  of  late  their  severity  has  somewhat 
(liniinished.  Treatment  of  a  variety  of  kinds,  includiiiL:: 
tnnies,  sedatives,  and  electricity,  has  l)ecn  fdllowed  by  abso- 
lut(dy  nejiative  results.  Durinp:  the  spasmodic  attack,  friction 
of  the  aiVected  jiarts  usually  p:avo  relief.  For  the  past  few 
months  the  <reneral  health  of  the  patient  has  been  unsatis- 
factory, and  there  is  a  suspicion  of  incipient  phthisis :  other- 
wise her  condition  is  as  before. 

Commentarii. — The  clinical  picture  just  portrayed  does  not 
exactly  correspond  with  any  of  those  diseases  to  which  a 
distinpiishing  name  has  been  given.  I  have  therefore  been 
comjielled  to  describe  the  case  under  the  appellation  of  its 
chief  and  characteristic  symjitoms,  namely,  attacks  of  inter- 
mittent tonic  muscular  spasm,  immediately  followed  by  com})leto 
temporary  paralysis  beginning  three  days  after  birtli,  occurring 
frequently  and  with  almost  regular  periodicity  throughout 
the  entire  life  of  the  patient,  the  health  between  the  seizures 
being  normal.  Although  the  sequence  of  events  detailed  does 
not  in  all  resp(^cts  answer  to  any  of  the  typical  descriptions 
of  our  text  books,  it  at  the  same  time  presents  certain  features 
in  common  witli  some  of  tliem.  These  it  may  be  well  to  notice, 
with  tlie  view  of  determining  whether  the  affection  under 
consideration  may  not  be  a  modified  form  of  some  well-known 
disorder. 

In  so-called  "  Thomson's  disease,"  for  example,  there  are 
tcmjiorary  attacks  of  cramp  which  may  have  existed  during 
the  whole  life  of  the  patient ;  but  between  this  and  the  conditicm 
of  our  patient  there  is  an  important  distinction  to  be  made. 
In  Thomsen's  disease  the  muscular  spasm  is  directly  caused 
by  voluntary  efforts,  and  by  them  alone.  In  the  case  before 
us  the  contractions  are  spontaneous,  and  in  no  way  affected  by 
active  movement. 

To  the  severe  forms  of  Tetany  this  case  bears  some  resem- 
blance. The  intermittent  natun;  of  the  spasm  is  common  to 
both.  On  the  other  hand,  these  two  affections  diverge  in  many 
iuiportant  particulars.  The  disease  under  consideration  having 
begun  immediately  after  birth,  and  continued  ever  since  ;  the 
attacks  being  unaffected  l>y  external  irritations,  and  the  char- 
acteristic hyjier-excitability  of  the  nerves  on  electric  stimula- 
ti<»u  being  absent ;  the  tem]»orary  but  com|>lel(i  paralysis 
alter  each  seizure,  and  the  im[)aired  menial  faculties;  all 
warrant  us  in  removing  it  from  the  typical  category  of  Tetany. 
To  the  contractures  of  hystero-epilepsy  this  ca.se  might  at 
first  sight  a])pear  to  bear  a  likeness,  and  the  annexed  drawings 
of  some  of  the  (h-formities  jireseiited  by  the  patient  are  some- 
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what  similar  to  tliose  delineated  in  the  beautifully  artistic 
representations  of  ]\r.  lliclier  in  his  great  work.^  Here,  however, 
consciousness  was  never  lost  during  the  attacks,  and  there  was 
a  total  absence  of  that  train  of  other  symptoms  characteristic 
of  hysteria.  It  is  true  that  there  was  a  somewhat  vague 
account  of  the  girl's  conduct,  lasting  for  a  few  months  only, 
which  suggested  that  disorder,  but  this,  if  present,  was  probably 
a  complication  of  her  already  existing  malady. 

This  case  must  therefore  stand  by  itself,  as  it  cannot  be 
placed  under  the  head  of  any  of  those  affections  in  which 
there  is  a  typical  clinical  history,  condition,  or  progress. 
Although  its  leading  features  have  already  been  detailed,  I  may 
now  summarise  the  salient  points,  those  which  are  unusual,  and 
which  render  it  specially  worthy  of  attention.  1.  The  disease 
began  at  the  early  age  of  three  days,  and  has  continued  without 
intermission  for  seventeen  years.  2.  The  most  prominent 
symptoms  were  attacks  of  intermittent  tonic  muscular  con- 
tractions of  varying  severity,  and  involving  varying  groups 
of  muscles.  3.  The  seizures  of  muscular  contractions  were 
periodic,  and  occurred  at  almost  perfectly  regular  intervals 
during  every  third  week  of  the  patient's  life.  4.  The  muscular 
contractions  occurred  spontaneously  without  apparent  cause, 
and  were  not  induced  by  voluntary  motion,  by  friction  or 
other  external  stimuli,  and  the  electrical  excitability  of  tlie 
nerves  and  muscles  was  not  increased.  5.  The  muscular 
contractions  were,  as  a  rule,  painless.  6.  The  contractions 
followed  no  regular  order,  and  were  accompanied  by  no  constant 
or  special  deformity,  such  as  the  so-called  gynecological  hand. 
Most  frequently  the  spasm  began  in  the  loft  fingers,  extended 
from  them  up  the  arm  to  the  face  and  head  ;  from  tliencetotho 
foot,  and  up  the  leg  and  thigli  of  tlie  same  side.  7.  The 
attacks  of  spasm  were  immediately  I'ol lowed  by  complete  but 
temp(jrary  })aralysis,  which  was  exactly  confined  to  the  same 
regions,  and  in  which  there  was  no  trace  of  muscular  rigidity 
or  voluntary  movement.  8.  The  general  health  of  the  patient 
ill  llii'  intervals  of  the  attacks  was  robust  throughout,  except 
the  slight  choreic  movements  on  vt)luntary  motion,  ami  some 
(\i'<rr(^o  of  mental  deficiency. 

Tile  ])atIiology  of  this  condition  must  remain  for  the  present 
a  niattci'  of  sj)eeulation.  It  is  iniprobabh*  that  the  muscles 
themselves  are  diseased.  There  is  no  evidence  that  the  nerves 
are  affected.  The  scut  of  lesion  must  therelore  be  situated  in 
llie  iHiv<»iis  centres,  probably  in  the  biaiii,  and  possibly  in  the 
iiKtlor  areas  of  its  eorle.x.  Its  nature  \V(>  cannot  denionsdate. 
It  is  scarcely  likely   that  any  gross  organic  degeneration    is 

'  '  KtiultM  ('liiiii|ii('H  Hiir  I'IIvhI*  ro-r;|iili'|>8i«  <ni  <irmiili'  llj^Uiii'.'     I'aiis,  ISSl. 
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present.  Wo  must  therefore  assume  the  disturbance  to  be  of 
dynamic  oriy:in  and  due  to  delicate  molecnlar  trojthic  chanires, 
the  existence  of  which  is  hypi>thetical.  Ibncc  this  disorder 
may  be  looked  npon  as  a  neurosis.  The  intermissions,  the 
periodicity,  and  the  paralysis  following  the  spasms,  would  seem 
to  indicate  a  continued  irritation  of  ganglionic  cells  in  the 
grey  matter,  which  causes  explosions  at  intervals,  as  evidenced 
by  the  motor  paroxysms,  which  excess  of  energy  is  followe<l 
by  exhaustion  in  the  sha^ie  of  paresis.  The  occasional  ordrr 
in  whicli  those  phonomena  take  i)lace  is  suggestive  of  this 
irritation  being  situated  in  the  cortical  substance  of  the 
cerebrum. 


A  CASE  OF  MULTIPLE  TUBEPtCULAR  TU^IOUES,  oxe 

OF  WHICH    WAS  SITUAiED    IN  THE  LeFT  CrUS  CeREBRI    AXD 

CAUSED    Paralysis    of    the    Third     Nerve    of    that 

SIDE,     while     another     WAS    SITUATED     IN     THE     SPIXAL 

Membranes  on  the  left  side,  on  a  level  with  the 
JUNCTION  OF  the  Cervical  Dorsal  Regions,  and 
rhODucED  Paralysis  of  the  Motor  and  Sensory 
Branches  derived  from  the  Seventh  and  Eighth 
Cervical  and  first  Dorsal  Nerve-roots. 

by  james  ross,  m.d.,  ll.d.,  f.r.c.p., 

Senior  Assistant-Fhysician  to  the  Manchester  Royal  Infirmary, 

For  the  notes  of  the  following  case  I  am  indebted  to  my 
clinical  clerk,  ^h.  0.  Kaiiftman. 

C.  P.,  a  widow  aged  24  years,  was  admitted  on  December 
29th,  1883,  into  the  Manchester  Royal  Lifirmary,  nnder  the 
care  of  Dr.  Ross. 

The  patient  states,  that  when  an  infant  of  abont  two  years 
of  age  her  right  arm  was  injnred  by  a  fall.  From'  this 
accident  dated  a  protracted  illness,  from  which  she  did  not 
recover  nntil  pieces  of  bone  were  removed  by  operation  from 
her  right  forearm.  Abont  the  same  time  abscesses  formed  in 
tlie  neighbonrhood  of  the  right  knee,  and  these  had  to  be 
opened.  From  tliat  time  forwards  she  enjoyed  pretty  gootl 
liealth,  until  four  or  five  years  ago,  when  her  left  ankh^  became 
diseased,  and  tliree  years  ago  My.  Lund  had  to  amputate  the 
leg  below  the;  knee.  Soon  after  recovering  from  the  operation 
tiie  patient  married,  and  liad  a  child  eleven  montlis  ago,  which 
is  n(jw  living  and  healthy. 

A  few  weeks  after  tlie  birth  of  her  child  the  ])atient  began 
to  suller  irom  a  (;onstant,  deep-seated,  throbbing  occipital 
lieadacJKr.  Hiiring  the  lnllowing  six  nioiillis  liradaclie  was  tlie 
syni|)toin  of  which  the  patient  comphiined,  but  at  the 
that  tiiiu'  she  found  on  awaking  in  the  morning  that 
thi'  hit.  eyelid  had  "fallen  down  "  ami  that  she  was  unable  to 
Kpi'ii  that  oyo. 

SodU  nl'tel'Wards    In'i'    h'l't    hand  became   suddeiilv    [laraiy. >('<!, 


oidy   s 
eiKl  of 
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>vliildt  lit  the  same  time  sbo  felt  a  numbness  of  the  inner  aspect 
of  the  forearm,  and  the  inner  half  of  the  hand,  and  of  the 
little  and  ring-lingers. 

Fnscnt  condition. — The  patient  is  a  small  and  pale  woman, 
with  a  pim})ly  and  blotched  face.  The  back  of  the  right 
elbow-joint  and  of  the  forearm  is  covered  with  large  cicatrices, 
and  the  joint  is  ]>artially  ankylosed.  The  right  knee-joint 
is  also  covered  with  cicatrices  and  ankylosed,  and  the  patient 
is  at  present  suflering  from  strumous  disease  of  the  great  too 
c)f  the  right  foot.  The  left  leg  presents  a  healthy  stump  after 
amjuitation  about  the  mi<ldle  of  the  calf. 

There  is  etimplcte  ptosis  of  the  left  eyelid,  and  on  raising 
the  lid  by  the  finger,  the  eye  is  seen  to  be  direete<l  out- 
wards, while  the  i)ower  of  directing  it  inwards,  upwards,  and 
downwards,  is  almost  completely  lost.  The  i)upil  is  in  a 
moderate  condition  of  dilatation.  There  is  no  ptosis  of  the 
riuht  eyelid,  but  the  movements  of  the  eyeball  ajipear  to  be 
somewhat  restricted,  but  it  is  dillicult  to  know  whether  this  is 
due  to  an  actual  paralysis  or  to  the  peevish  dis])osition  of  the 
patient,  who  am  hardly  be  induced  to  do  anything  she  is  told. 
The  "-rasp  of  the  right  hand  is  comparatively  good,  and  there 
is  no  evidence  that  it  is  the  subject  of  any  paralysis.  The 
muscles  of  the  right  lower  extremity  are  wasted,  and  all  the 
movements  are  feeble,  but  there  is  no  evidence  of  special 
itaralysis.  The  condition  of  the  tendou-rcactions  could  not  be 
ascertained  on  the  right  side  of  the  body,  owing  to  the  cicatrices 
over  the  elbow  and  knee  and  the  ankylosis  of  those  joints. 
The  grasp  of  the  left  hand,  the  side  on  which  the  ptosis 
exists,  is  completely  lost.  When  the  jiatient  is  asked  to 
grasp  any  object,  the  hand  is  feebly  hyper-extended  at  the  wrist, 
but  the  lingers  do  not  become  in  the  slightest  degree  ilexed. 
The  muscles  of  the  theiuir  and  hypothcnar  eminences,  the 
interossei  and  lumbricales,  the  long  llexors  of  the  lingers  and  the 
flexors  of  the  wrist  are  much  atrophied  ;  and  even  the  extensors 
of  the  fingers,  thumb,  and  wrist  are  wasted ;  so  that  of  the 
muscles  of  the  forearm  and  hand  the  supinator  longus  alone 
has  retained  its  plumpness  and  power,  and  this  is  the  only  one 
which  contracts  when  its  tenilon  is  struck.  The  hand  presents 
the  well-known  claw  form  produced  by  atro})hy  and  paralysis 
of  all  its  muscles.  The  muscles  of  the  right  thigh  are  con- 
siderably wasted,  the  patellar  tendon  reaction  cannot  bo 
elicited,  and  the  movements  of  the  limb  are  feebly  performed, 
l)ut  it  is  doubtful  whether  this  is  due  to  general  weakness  or 
to  a  special  paralysis.  An  objective  examination  shows  that 
there  is  almost  complete  ana'sthesia  of  the  skin  over  the  back 
and  front  of  the  inner  half  of  the  hand  and  two  and  a  half 
fingers,  and  of  the  inner  aspect  of  the  forearm,  while  there  is 
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partial  anrcstliesia  of  the  inner  aspect  of  the  npper  arm.  (Fig.  1.) 
There  is  no  evidence  of  anassthesia  of  any  other  part  of  the  body, 
but  the  patient  complains  of  pains  in  the  lower  extremities. 
I'he  fundus  of  each  eye  is  found  to  be  normal  on  ophthalmo- 
scopic examination,  and  there  is  no  disorder  of  any  of  the 
special  senses.  The  urine  is  acid,  specific  gravity  1017, 
and  free  from  albumen.  There  is  no  evidence  of  disease  of 
any  of  the  internal  organs. 


The    siia1)i;1)    poutimn    shows    thi:   MSTUiucTiON    ov    Anjjstuksia  in   tiik 

Cask     OV    C.     P.,     KXC1:1'T    that     it     is     INADVKltTKNTLY     Ulil'liESLNTEU     O.N 
•I'm:    ItlClIT,    INSTIiAlJ   UK   THE   Uil'T   SJDi:. 


Jan.  ^th. — A  lew  days  after  admission  tlio  uriuo  began 
to  dribble,  and  it  is  now  [lassed  in  lird  ;  but  the  fu-ci's  are  still 
retaiuiid.  Tlic  patient  (tonipluins  of  mnnv  ditllculty  in 
Hwallowiug,  uud  stales  that  sht^  lias  to  take  a  driiilv  alter  every 
morsid  of  solid  food  swallowed.  l'\)od  collects  in  both  eiieeks, 
HO  that  she  is  sometimes  ohliged  to  remove  it  from  between 
tiie  cheeks  and  the  teeth  with    the  aid   of  the   linger.      Slight 
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difliculty  i^  oxitcricncc*!  in  tlio  aititMilation  of  words.  The 
nerves  and  ninsch^s  of  the  k'ft  arm  n-aet  to  a  faradie  current 
of  moderate  stren^'th  ;  hut  the  extensors  and  llexurs  of  the 
forearm,  and  the  intrinsic  mnsch-s  of  the  hand,  contract  to  a 
weaker  galvanic  current  on  anodal  than  on  cathodal  closure, 
these  muscles  thus  manifesting  Erb's  partial  reaction  of 
degeneration. 

Feh.  Ufh,  1884.— Since  the  date  of  last  rei)ort  the  patient 
lias  suflered  from  headache  and  vomiting.  Slie  is  restless  and 
wakeful  at  niglit,  and  shouts  out  so  continually  that  she  has 
l)ecome  a  nuisance  in  the  ward.  During  the  day  she  is  drowsy, 
and  can  hardly  be  got  to  reply  to  any  question.  The  few- 
words  wliicli  she  utters  are  so  indistinct  as  to  be  hardly 
intelligible.     The  jtatient  was  now  discharged. 

March  Sth. — C.  1*.  was  re-admitte(l  to-day.  She  is  now  cold 
and  almost  pulseless,  and  passes  her  urine  and  fa-ces  in  bed. 
She  only  mutters  a  few  words,  and  these  are  so  indistinctly 
articulated  as  to  be  almost  unintelligible.  The  muscles  of  the 
right  hand  are  now  slightly  atro}>hied,  but  it  is  impossible  to 
subject  the  patient  to  an  electrical  examination.  She  gradu- 
ally sank,  and  died  on  the  night  of  her  second  admission. 

Autopsy. — The  post-mortmn  examination  was  conducted  by 
1  )r.  jMaguire  on  ]\larch  lU,  about  30  hours  after  death,  autl  the 
follow  ing  is  his  report :  "  The  body  is  much  emaciated, 
liigor  mortis  present — post-mortem-staining  on  back.  Pupils 
tMjual  and  t)f  ordinary  size.  Oritices  of  body  ncn-mal.  Left 
hand  is  claw-form,  and  shows  atrophy  uj)  the  thenar  and  hypo- 
thenar  eminences.  Eight  arm  shows  old  cicatrices  about  elbow 
and  ankylosis  of  the  joint.  The  hand  is  also  claw-shaped,  and 
there  is  atrophy  of  the  thenar  and  hypothenar  eminences,  but 
less  marked  than  on  the  left  hand.  Left  leg  amputated  below 
the  knee,  and  wound  completely  healed,  liight  knee  anky- 
losed,  and  shows  old  cicatrices  about  the  joint.  Subcutaneous 
fat  scanty.  l]<ith  pleura-  show  old  adhesions.  The  lelt  lung 
shows  some  ]»atches  of  pneumonia  in  stage  of  he}»atisation 
near  the  root.  The  right  lung  is  congested,  but  otherwise 
normal.  No  tubercles  to  be  seen  in  any  part  of  the  lungs. 
I'ericardium  normal.  The  right  heart  contains  j)ost-mortem 
clots,  the  left  heart  is  empty.     Valves  normal. 

"  The  al)dominal  organs  <lid  not  show  any  noteworthy  changes. 
The  brain  is  somewhat  congested,  and  on  separating  the 
anterior  and  middle  lobes  of  each  side,  small  miliary  tubercles 
are  seen  in  each  Sylvian  fissure.  Near  the  origin  of  the  left 
Svlvian  artery  the  vessel  is  surrounded  by  a  hard  tuberculous 
mass,  which  almost  obstructs  it.  On  section,  a  tuberculous 
nodule  of  the  si/e  of  a  large  pea  is  found  in  the  left  cms 
cerebri.     It  lies  in  the  crusta  at  about  the  middle  of  its  length. 
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The  nodule  is  generally  hard,  but  shows  a  few  spots  of  caseous 
degeneration.  A  similar  tuberculous  nodule  is  found  in  the 
riglit  cms  cerebri,  but  is  situated  in  the  tegementum,  and  on  a 
much  higher  level  than  the  nodule  in  the  left  crus.  The 
ventricular  fluid  is  increased,  and  the  choroid  plexus  injected. 
"  Several  tuberculous  tumours  are  found  in  the  spinal  cord. 
One  is  situated  on  the  right  side  between  the  second  and  third 
cervical  nerves  ;  another  on  the  left  side  between  the  seventh 
cervical  and  first  dorsal  nerves  (Fig.  2)  ;  while  a  third  is  situated 
over  the  centre  of  the  lumbar  enlargement.  The  tumours  seem 
to  the  naked  eye  to  grow  from  the  membranes,  and  to  pass  in- 
wards in  the  cord.  Patches  of  thickened  membrane  are  found 
in  many  parts  of  the  cord." 


Fig.  2. 


Portion  op  Spinal  Cord,  showing  Tumoiu  in  Lower  CiiuvrcAi.  anh 

1IIE   UlTKU    DuRSAL    REGION. 


The  microscopical  examination  was  kindly  (•onductcd  bv  n\\ 
friend  Dr.  Larmuth,  uiid  tlie  annexed  diagrams  are  taki'u  from 
secticjMS  of  the  crura  cerebri  (Fig.  .*>)  and  of  the  s[»iual  cord  on 
u  level  with  the  eighth  nerve  (Fig.  4).  In  the  left  ems  (Fig.  o), 
a  nodule  of  tubercle  (a)  is  seen  in  the  tegementum  in  such  a 
position  that  it  does  not  inteirere  with  tlu>  third  or  lourlh 
nerves;  a  second  somewhat  larger  noduh'  (/<),  w  hii-h  in\ol\t'.s 
the  libres  uf  the  third  nervi'  and  the  motor  tract,  is  situati-d  in 
the  crnsta;  whilea  third  nodide  (<•)  implicates  the  n»ot  of  the 
third  neive  alter  its  emergence  I'roin  the  cms.  This  nodule 
was  ilislincllv  telt  at  ihe  auto|»sy,  although  il  is  iioi  mentioned 
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in  Dr.  ]\ra.u:iiirc's  report.  In  tlio  riirlit  eras  a  larc^o  inululo  {<!) 
is  situated  in  the  tej;enieutum,  but  it  does  not  involve  either 
the  third  or  fourth  nerves  or  the  motor  tract. 


Fio.  3. 


a- 


L-^ 


(Lakmvtii.)     Fku.m  a  Section  of  the  Cias  CEiiEuni,  suowin<.   iiil 
rOSlTIONS  OF  THE  TvsiocBa. 

Fig.  4. 


'■^f^ 


Lakmitii.)     From    a   Section  of   the    Siixal   Cord  on   a    level   with 

THE   KiGHT   CeKVICAL   NeRVE,   SHOWING    THE    RELATION    OF   THE   TlUOlB   TO 
THE   NeKVE-BOOTS. 

In  tlie  section  of  the  spinal  cord  the  tumour  is  seen  to  be 
attadied  to  the  membranes  over  the  posterior  jiart  of  tlio  lateral 
column,  and  to  involve  both  the  j)osterior  and  anterior  roots 
of  the  nerve.  The  tumours  consisted  of  lyniphoid  cells 
imbedded  in  a  fibrillary  matrix,  but  it  was  not  thouj^dit  neces- 
sary to  search  for  bacilli,  as  the  interest  of  the  case  centered  in 
the  localisation  of  the  lesions. 

lleniurks. — 3Iy  diagnosis  of  this  case  from  the  first  was  that 
a  tubercular  tumour  was  situated  about  the  root  of  the  third 
left  nerve  at  its  ])»»int  of  emerfj^ence  from  the  cms;  that  a 
second  involvc(l  the  antori(»r  and  postt-rior  roots  of  the  seventh 
nud  1  iLdilli  cervi'-al  and  lirst  dcrstl  nerves,  and  that  tubercles 


CLINICAL   CASES.  507 

were  scattered  over  the  lumbar  region  of  the  cord,  some  at 
least  of  these  being  situated  at  the  upper  part  of  the  lumbar 
region. 

The  slow  and  progressive  manner  in  which  the  symptoms 
supervened,  rendered  it  more  likely  that  the  lesion  would  be 
some  kind  of  growth,  and  not  a  rupture  or  occlusion  of  a  blood- 
vessel ;  while  the  presence  of  cicatrices,  ankylosis  of  joints, 
scrofulous  disease  of  the  great  toe  of  the  right  foot,  and  the 
evidences  of  an  amputated  leg,  showed  unmistakably  that  the 
growth  would  be  tuberculous. 

With  regard  to  the  localisation  of  the  lesion,  the  fact 
that  disease  of  the  left  third  nerve  was  unaccompanied  by 
disorder  of  the  functions  of  any  of  the  other  nerves  which 
pass  through  the  cavernous  sinus,  or  by  hemianopsia  from 
implication  of  the  optic  tract,  showed  that  the  tumour 
was  not  compressing  the  nerve  in  its  course  along  the 
base  of  the  skull;  the  absence  of  any  evidence  of  hemi- 
plegia of  the  right  side  of  the  body  led  me  to  believe  that  the 
nodule  would  not  be  situated  in  the  crusta ;  therefore  I 
concluded  that  it  would  be  found  at  the  root  of  the  nerve  after 
its  emergence  from  the  crus.  It  was  thought  at  one  time  that 
there  were  slight  evidences  of  paralysis  of  the  third  nerve  of 
the  right  side,  and  this  induced  me  to  believe  that  we  should 
find  the  tubercular  deposit  extending  across  the  interpe- 
duncular space  to  reach  the  root  of  the  nerve  on  the  right 
side.  The  evidences  of  paralysis  of  the  right  third  nerve 
were,  however,  always  doubtful,  as  it  was  probable  that  the 
restricted  movements  of  the  eyeball  were  due  to  the  mental 
condition  of  the  patient. 

My  anticipations  with  regard  to  the  localisation  of  the 
tumour  which  caused  the  paralysis  of  the  third  nerve  were 
not  in  all  respects  confirmed  at  the  autopsy.  It  is  true  that  a 
nodule  was  found  at  the  point  of  emergence  of  the  left  third 
nerve,  but  I  was  very  much  surprised  to  find  that  another 
nodule  was  situated  in  the  crusta,  just  in  that  jxisition  in  which 
it  might  be  expected  to  cause  a  spasmodic  paralvsis  of  the 
extremities  on  the  opjjosite  side  of  the  body  by  inti'rfereuco 
with  the  pyramidal  tract.  Several  reasons  may  be  given  for 
the  absenc(;  of  any  evidence  of  riglit-sided  hi'iui|ih'gia  of 
cerebral  origin.  There  was  no  ojtportiiiiity  for  exiiuuiiiiig  the 
patient  carel'iilly  alter  her  fliseliarge  from  the  hospital  on 
Fel).  Dth,  a  mouth  before  her  death,  and  it  is  therefore  possible 
that  a  right-si(le<l  iieniipiegia  may  have  superveneil  in  the  in- 
tervening [)eriotl.  And  even  a  certain  degree  of  right-sided 
luMuiplegia  may  have  existed  before  the  date  of  the  patient's 
discharge!  fntin  the  hospital  \vith(»ut  having  been  (Iete«'ti>d, 
because  the    [ihennmena    of   u    spasuiotlie    pariKsis  uoulil   bo 
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^ivatly  masked  in  this  ease  l»y  tlic  jirt'sonce  of  other  symptoms. 
The  reactions  of  the  ten(h)ns  of  the  triceps  and  of  the  patelhi 
were  abolished  on  the  right  side,  owing  to  h»cal  disease  of  the 
elbow  and  knee-joints;  the  periosteal  reactions  of  the  radius 
anil  nlna  wonld  be  lost  partly  from  old-standing  disease  of  the 
b<»ncs,  and  partly  from  a  certain  dilViiscd  atn»phy  of  tlu^  mnscles 
which  even  existed  on  the  right  side;  and  ankle-cdonus  would 
also  be  arrested  from  the  dilViised  atr()})hy  of  the  muscles  of  the 
lower  extremity  which  was  present ;  while  a  feeble  grasp,  and 
feeble  movements  of  the  limbs  generally,  might  only  be  recog- 
nized as  an  expression  of  general  weakness.  But  it  is  possible 
that  right-sided  hemijdegia  had  not  existed  at  any  time,  for  it 
is  widl  known  that  a  tumi^ur  of  considerable  size  may  encroach 
upon  tlie  ityramidal  tract  witliout  causing  paralysis,  the  iibres 
in  such  cases  being  pushed  aside  instead  of  being  compressed 
or  completely  ruptured. 

On  observing  for  the  first  time  that  the  third  nerve  and  the 
hand  were  paralysed  on  the  same  side  of  the  body,  the  first 
idea  which  suggested  itself  was  that  the  case  wjis  an  example 
of  a  direct  instead  of  a  crossed  cerebral  paralysis ;  but  even 
a  cursory  examination  sufficed  to  dispel  this  notion.  The 
muscles  of  the  left  forearm,  with  the  excei>tion  of  the  supinator 
lonirns,  failed  to  react  when  their  tendons  were  struck  at  the 
wrist,  and  these  muscles  with  the  same  exception,  as  well  as 
the  intrinsic  muscles  of  the  hand,  were  found  atrophied,  and 
manifested  tlie  "  i)artial  reaction  of  degeneratitm  "  on  (dectrical 
exiiloration.  The  hand  also  assumed  the  claw  form  which  is 
met  with  in  cervical  pachymeningitis  when  the  disease  is  on  a 
level  with  the  eighth  cervical  and  first  dorsal  nerves,  with  the 
exce})tion  that  hyper-extension  at  the  wrist  was  not  a  marked 
I'eature  of  the  case,  inasmuch  as  the  extensors,  as  well  as  the 
llexors  of  the  wrist  and  fingers,  were  involved  in  the  paralysis 
ami  atro})hy.  'J'he  imjilicalion  of  the  extensors  showed  tiiat 
the  seventh  cervical  nerve  was  also  involved  in  the  disease, 
and  it  was  therefore  concluded  that  the  lesion  involved  tiie 
motor  roots  of  the  seventh  and  eighth  cervical  and  fii-st  doreai 
nerves.  'J'he  conclusion  reached,  from  a  consideration  of  the 
motor  disorder  of  the  left  hand  and  forearm,  was  in  the  main 
conlirmed  by  the  sensory  disorder  observed,  th(?  amesthesia 
being  present  in  the  area  (»f  distribution  «>f  the  nerve  of 
\\'risl)erg,  the  internal  cutaneous,  and  the  sensory  branches  of 
the  ulnar,  these  nerves  being  derived  from  the  I'ighth  cervical 
and  first  dorsal  nerves. 

It  will  be  rememl)ere(l  that  the  ana'sthcsia  of  the  inner 
surface  of  the  upper  arm  was  much  less  complete  than  tiiat  of 
the  corresponding  surl'ace  (»f  the  fi»rearni,  which  is  (  xplained 
bv  the  fact  tli:it  the  former  surface  issn|i|ilied  by  the  intercosto- 
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humeral  nerve,  which  is  derived  from  the  second  dorsal,  the 
root  of  which  was  not  involved  in  the  disease. 

Having  once  concluded  that  a  tubercular  tumour  was 
situated  in  or  near  the  crus  cerebri ;  that  a  separate  lesion, 
situated  in  or  near  the  spinal  cord,  involved  the  anterior 
roots  of  tlie  seventh  and  eighth  cervical  and  first  dorsal  nerves, 
and  the  posterior  roots  of  at  least  the  last  two  of  these  nerves  ; 
and  that  the  lesion  was  chiefly  unilateral,  there  was  no  difficulty 
in  inferring  that  the  nature  of  the  spinal  lesion  was  tubercular  ; 
that  it  formed  a  more  or  less  localised  growth  in  the  spinal 
membranes  ;  and  that  the  roots  of  the  implicated  nerves  passed 
through  it.  These  conclusions  were  amply  verified  at  the 
autopsy.  The  existence  of  tubercles  in  the  lumbar  enlargement 
of  the  spinal  cord  was  suspected  from  the  presence  of  a 
diffused  atrophy  of  the  muscles  of  the  lower  extremities,  and, 
in  order  to  account  for  the  incontinence  of  urine,  it  was 
assumed  that  some  of  these  were  situated  in  the  upper  part  of 
the  lumbar  region. 

The  presence  of  the  tumour  in  the  spinal  cord  on  a  level 
with  the  third  nerve  was  not  suspected  during  life  ;  but  this  is 
not  surprising,  when  it  is  considered  that  tlie  patient  was 
unable  to  sit  up  in  bed,  and  that  consequently  disorders  of  the 
innervation  of  the  cervical  plexus,  difficult  to  detect  under 
any  circumstances,  would  be  likely  to  escape  notice. 

The  disorders  of  speech  were  attributed  during  life  to 
interference  with  the  function  of  the  geniculate  fasciculus  of 
the  pyramidal  tract  in  its  passage  through  the  crusta ;  but  we 
are  now  inclined  to  regard  them  as  resulting  from  anromia  of 
the  motor  area  of  the  lel't  homis}>lioro,  caused  by  tlie  tubercular 
growth  which  surrounded  the  point  t)f  origin  of  the  left  middle 
cerebral  artery. 


CASE    OF    INJURY    TO    VJdUT    SIDE    OF    READ, 

folt,owi:d   r,Y   ro:\iPT.KTJ-:   iwijat-ysis   of 

IIIGIIT  AKM. 

BY    GEOKGE    THOMSON,    M.P., 
Surgeon,  Ohihnm  Infirmitni. 

J.  ]\r.,  np:o(l  o4  yoai'S,  was  aiiioni;  a  crowd  watching'  a  fire  on 
the  morning  of  December  lOtli,  188^^  when  tlie  1irc-e.scai»e,  in 
passing  up  tlie  street,  came  in  contact  with  an  overhead 
teleplumc  wire,  causing  it  to  dislodge  a  quantity  of  masonry 
ahoiit  twenty  feet  above  tlie  heads  of  the  people.  A  heavy 
coping-stone  was  among  the  debris,  and  seems  to  have  fallen 
on  the  heads  of  several  men,  severely  injuring  three,  of  wliom 
J.  I\r.  was  one.  I  saw  him  immediately  after  the  accident,  and 
found  him  suftcring  from  symptoms  of  concussion  of  the  brain, 
with  a  scalp  wound  about  1^  inch  long  on  the  top  of  the  head 
over  the  right  supero-antero-parietal  area  of  the  skull,  which 
was  denuded  of  periosteum  to  about  the  size  of  a  shilling. 
No  other  injury  to  the  head  was  apparent. 

The  early  symptoms  were  quick,  small  pulse,  cold  surface, 
vomiting,  and  partial  unconsciousness.  When  put  in  bed,  ho 
lay  on  his  side  with  his  limbs  flexed,  as  in  cerebral  irritation. 
Towards  evening,  the  pulse  became  slow  (58)  and  the 
temperature  slightly  rose  (100"),  and  the  man  jiassed  into 
deep  stupor,  witii  equal  pujjils,  sliglitly  contracted,  but  rc- 
aetino'  to  liglit.  His  condition  remained  })raetieally  un- 
changed for  two  days,  when  (Dee.  21)  he  began  to  swallow  a 
little.  During  the  following  night  he  had  five  or  six  clonic 
spasms,  lasting  a  few  minutes,  beginning  in  the  right  face  and 
extending  to  the  right  arm. 

Dec.  2'2nd. — These  spasms  occurred  several  times  during 
the  day,  but  during  the  intervals  he  was  more  conscious, 
swallowing  liquids  ireely,  and  addressing  his  sister  once  by 
name.     'JMn-re  was  no  apparent  paralysis  olarni  or  face. 

Dec.  2^r(h — During  Ihe  night  the  clonic  spasm  returned, 
accompanied  by  clenching  of  the  hand  and  jaw,  with  cold 
surface   and    general   colla^jse.     This   condition    lasted  about 
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three  hours,  and  when  it  passed  off,  the  right  ann  appeared  to 
be  completely  paralysed.  He  became  more  conscious  during 
the  day,  took  liquids  well;  was  aware  of  the  presence  of 
strangers,  and  put  out  his  tongue  when  asked.  The  spasm 
recurred  in  the  right  face  during  the  day,  but  not  in  the  arm. 
The  pulse  was  still  under  60,  and  the  temperature  had  fallen 
to  normal.  The  leg  was  moved  about  quite  freely.  Dr.  Ross 
saw  him  with  me  in  the  afternoon;  and,  notwithstanding  the 
puzzling  fact,  that  tlie  paralysis  and  the  external  injury  were 
on  the  same  side,  agreed  that  in  case  the  circumstanc?s 
became  desperate  it  would  be  well  to  trephine  where  the  skull 
was  denuded  of  periosteum. 


Fig   1. 


Bee.  2T)tli. — The  pulse  had  gradually  risen  to  80,  tem- 
perature 100".  He  named  people  in  the  room,  but  had 
intervals  of  violent  delirium. 

Dec.  2C)th. — Ho  was  more  continuously  violent.  Evening 
]>uls(;  120,  tem})crature  101  ;  jiupils  less  contracted,  and  dilate 
widely  wlien  he  is  roused.     Ice  applieil  to  the  head. 

])cc.  21th. — Ho  had  become  so  seriously  worse,  that  I  di'cidrd 
to  try  tli(!  expedient  of  tre[)hining,  in  the  hojte  of  aflording 
relief.  1  removed  the  circle  of  bone  which  Wiis  denuded  of 
])eriostcum,  and  finding  the  dura  mater  very  tense,  incised  it, 
liberating  a  ('((usidi-rablo  quantity  of  serous  lliiid.  A  slight 
relief  seeine(l  to  follow,  but  lie  dieil  during  tlu^  day. 

D(('.  2\)th.  —  AiUojisi/.  —  Assisted  by  l)r.  Corns  anil  ]\Ir, 
Hollon,  I  made  an  examination  of  tlie  head,  (^n  relleeiing 
the  sealii,   (lieie   was  considerable  e.\(ia\asalion  of  bloocl   ovei' 
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the  left  parietal  siul'ace,  and  also  in  the  tenijxnal  muscles. 
It  was  noticed  in  removing  the  skull-caj),  as  it  had  also  been  in 
trephining,  that  the  bone  was  unusually  thick  and  tough. 
An  extensive  crack  was  found  in  the  skull,  describing  two  sides 
of  a  triangle,  with  the  apex  abctut  I  inch  in  front  of  the  scalp- 
wound.  One  ramus  of  the  fissure  extended  forwards  in  a 
diagonal  direction  across  the  vertex,  and  terminated  in  the 
roof  of  the  left  orbit.  The  other  ramus  extended  laterally, 
traversing  the  left  supero-antero-parietal,  infero-antero-j)arietal, 
and  squamous  areas,  and  terminating  in  the  petrous  portion  in 
the  floor  of  the  middle  fossa  of  the  skull.  External  to  the  dura 
mater  on  the  left  side  was  a  large  venous  clot  (Fig.  1,  a), 
api)arently  due  to  oozing  from  the  diploe,  and  corresponding 
to  the  squamous,  infero-autero-parietal,  and  infero-postero- 
parietal  areas.  The  dura  mater  was  lacerated  for  about  1^ 
inch  immediately  under  and  in  the  direction  of  the  fissure  in 
the  skull  (Fig.  1,  b),  about  ;\  inch  to  the  left  of  the  middle 
line  and  over  the  ascending  frontal  convolution.     The  cortical 


substance  of  this  convolution  was  also  lacerated  for  about  .', 
inch  immediately  underneatb  the  tear  on  the  dura  mater,  and 
contained  a  small  clot  about  tlie  size  of  a  pea.  (Fig.  2,  A.) 

Jiimarla. — The    most    striking    feature   <»f   this    interesting 
injury,  is  the  fact  that  juiralysis  was  lU'eseut  on  the  right  side, 
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while  the  injury,  so  far  as  evidence  was  forthcoming  before 
death,  was  on  the  same  side.  In  point  of  fact  the  paralysis 
was  the  only  reliable  indicator  of  the  portion  of  brain  injured, 
the  marks  of  external  injury  being  quite  misleading,  as  the 
post-mortem  appearances  show.  It  is  certainly  very  unusual 
and  extraordinary  that  so  extensive  a  fissure  of  the  skull 
should  bear  such  relation  to  the  situation  of  the  blow,  and 
that  the  point  of  injury  to  the  brain  and  its  membranes  should 
be  neither  at  the  site  of  the  blow  nor  the  point  of  contre-coup, 
but  at  a  point  on  the  left  side  nearly  corresponding  to  that  on 
which  the  blow  fell  on  the  right. 


Vol.   vil. 


'1   I. 


Critkal  Jliqcst. 
ON  VERTIGO. 

BY    GEORGE    TARKER,    M.A.,   M.D.    (CAMB.) 

VERTino,  or  giddiness,  is  a  symptom  that  almost  ovoiy  one  has  ex- 
perienced under  some  circumstances  or  other,  and  often  under 
such  widely  dift'erent  conditions,  that  one  is  tempted  to  believe 
there  can  Ix)  no  common  cause.  We  arc  met  at  the  beginning  l)y 
the  difficulty,  that  it  is  a  purelj^  subjective  jihenomenon,  and  there- 
fore out  of  tiie  range  of  many  means  of  inquiry.  We  can,  Ik  >wever, 
cross-examine  our  consciousness  on  the  one  hand,  and  on  the  otlier 
register  the  physical  signs  correlative  to  giddiness,  such  as  certain 
forms  of  inco-ordination  and  furccd  motion.  That  they  are  cor- 
relative seems  admitted  on  all  hands,  nor  is  this  negatived  by  the 
fact  that  either  may  occur  without  the  other.  For  ideas  of  action 
are  not  necessarily  carried  out  into  effect,  and  the  mental  states 
producing  action  or  produced  by  sensation  need  not  rise  into  the 
sphere  of  conscioiisness.  Vertigo,  tlien,  may  be  closely  related  to 
certain  movements,  though  it  does  not  always  accompany  tliem. 

It  varies  from  a  mere  sense  of  confusion,  which  perhaps  ought 
not  to  be  included  under  the  name,  to  (a)  a  sense  of  all  things 
moving  about  me  ;  or  (h),  my  moving  while  they  are  fixed  ;  or  (r), 
finally  a  definite  sense  of  forced  motion  in  a  given  direction,  which 
motion  is  actually  carried  out.  It  is  not  every  sense  of  motion 
which  produces  it.  If  I  leap,  jump  down  a  hole,  dive,  or  fall  ofi'  a 
chair,  tlicre  is  a  sense  of  motion  ;  but  giddiness  does  not  necessarily 
api>ear,  it  seems  to  invcdve  a  sense  of  abortive  effort. 

Jf  then  it  correspond  to  a  nrr/nilon,  n  failure  of  action, or  co-ordina- 
tion, can  we  get  any  definite  result  liy  introspection  or  by  judging 
the  physical  result '.■' 

We  may  not  be  able  to  make  clear  that  wliich  in  itself  is 
confusion  or  failure  to  act ;  Init  its  cause  may  still  be  discovered, 
and  it  may  itself  be  compared  witli  the  normal  action,  of  whieh  it 
is  the  distortion. 

Vertigo  is  generally  defined  as  "  the  consciousness  of  dis- 
turbed locomotor  co-ordination,"  or,  as  Dr.  II.  .Jackson  Ba3'8,  "a 
nnlimentary  disorder  "  of  the  same;  or  if,  with  Ferrier  and  (Joltz, 
we  distinguish  the  allied  functions  of  equilibration  and  locomotor 
co-ordination,  it  is  the  conseiouHness  of  distnrliaiice  in  e(|niIiliration. 
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It  implies  a  loss  of  proportion  between  the  efforts  to  maintain  the 
ei'cct  posture,  whether  real  or  ideal, 

Tliis  generally  depends  on  a  conflict  of  impressions,  clearly  not 
of  all  kinds,  for  giddiness  does  not  follow  if  one  hand  reports  heat 
and  another  cold.  Nor  do  the  conflicting  impressions  of  the  insane 
make  them  necessarily  giddy,  nor  does  a  contradictory  logical 
proposition  produce  it.  It  seems  that  at  least  four  senses — touch, 
sight,  the  muscular  sense,  and  the  sense  of  equilibrium,  perhaps 
also  that  of  hearing  —are  employed  in  maintaining  the  erect  posture ; 
and  if  one  of  these  contradicts  the  others,  inco-ordinated  impulses 
may  be  sent  out,  from  Avhich  giddiness  follows.  Thus  a  person 
feels  giddy  on  looking  over  a  precipice  ;  for  the  sight  of  the  void 
beneath  contradicts  his  muscular  sense,  and  irregular  efforts  follow 
producing  giddiness. 

Again,  without  any  impression  upon  a  sense-organ,  but  by 
acting  on  parts  of  the  central  organ  concerned  through  electricity 
or  disease,  there  results  failure  of  equilibrium  and  giddiness.  Thus 
vertigo  is  not,  I  think,  directly  the  correlative  of  conflicting 
sensation,  but  of  abortive  action,  and  the  closeness  of  the  connection 
is  shown  by  the  ffict,  that  when  giddiness  is  very  great  and  actual 
motion  appears,  it  always  is  in  the  direction  which  tlie  whirl  of 
the  giddiness  took. 

I  shall  try  to  show  that  the  vertigo  of  ordinary  clinical  cases 
depends  on  distortion  of  normal  impulses,  and  is  caused  by  injuries 
to  difierent  paints  of  the  same  machinery,  i.e.  of  equilibration. 

The  diseases  in  which  giddiness  occurs  are  endless,  and  the 
question,  "  what  can  be  the  normal  functions  thus  interfered  with 
in  so  many  directions  and  resulting  thus  in  giddiness?"  would 
lead  us,  in  the  absence  of  other  proofs,  to  e.vpect  a  constantly  used 
mechanism,  such  as  that  for  maintaining  equilibrium. 

To  commence  Avith  a  frcipient  cause,  going  to  the  root  of  the 
matter — lesions  of  tlie  cerehcHum.  Tlicro  are  a  great  numl>er  of 
cases  on  recoid,  of  injuries,  growtlis,  and  d(>gonerativo  changes 
in  this  organ,  f()lh)wed  b}^  vertigo.  Tliough  its  functions  are  not 
quite  clearly  determined,  it  seems  on  the  whole  to  act  as  a  great 
motor  centre;  sometimes  from  unfelt  im[)ulses,  as  the  centre  of  a 
reflc^x  chain,  and  sometimes  at  the'  instigation  of  the  more  complex 
changes  wliiuh  are  accompanied  by  consciousness,  and  in  coniunc- 
tion  with  consciously  directed  movement.     Finally,  it  has,  among 

•  'J'lircc  (lifiiciilticH  may  b«'  niciitioncd  in  fixing;  the  fiiiifUoiiHof  (lio  Pcrt'lu'lluiu. 
1.  Irritatitiii  iiiiiy  .s|iria<l  (n  uOk  r  nrj^'aiis,  sucli  us  the  ccnltium.  Itrown  Si'(|uuril 
('Vt'ii  iiiuiiitaiiud  Mial  tlic  ocrclKilliini  in  luit  llu'  a^^ciit  Inr  tho  o<>-onlinali<>ii  (if 
nuivciiK^ntH  at  all,  anil  lliat,  \vi'  iiiiist  look  cl^'wlit  re ;  hut  tliis  view  of  his  t'nuU 
fivv  HiippoitcMH.  2.  'liio  iioHHihility  i>r  the  other  half  (aUin^  on  the  whole  work 
wiien  out)  lol)o  \H  (linahlcd.  liut  tluH,  tlioii;,'h  trmi  of  thi^  i-orohruni,  m  ems  ojiposiHl 
to  tho  inoilo  of  action  in  ctn  helium.  ;{.  'I'ho  jios-ihility  of  tlu<  oerohnun  heinjjj 
Huhntituted  for  it,  wliin  iliMeawd  or  injured.  What  is  it.s  normal  funetiiui  ? 
ItaHl.ian  iiiHiMlrt  that  it  is  1heHU|)renM'  or;;an  for  tla»  reinforcement  ikiul  re^^uhitivrt 
diHtrihution  of  tho  ont^^'oin^'  t  urnutH,  not  only  for  oo-onlinalion.  I.UVH,  that  it 
<!n).!;t)nderH  and  diHtrihnleH  the  forco  needed  for  na)VenaMitH.  I'lonreiiH,  l.oni^et, 
an<l  othiTri,  tiiat  it  co-ordinateH.  Uroadluiit  rejjardrt  it  aHeo-ordinuiiiij^  niovenu'nt!* 
Itfiiidnd  Ity  vinion,  wliieli  HuliHerveH  it  on  one  side  an  tlie  mii-euhu  :<enne  diK>«  on 
tim  (ilher. 

L!    I.   -J 
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other  functions,  that  of  co-onlinatin<;  dist«antanil  tinlikc  movements 
of  the  neck,  trunk,  atul  limbs,  wliicli  maintain  our  balance. 

To  consider  the  forced  movements  seen  in  some  diseases,  or  artifici- 
ally produced — while  removal  of  the  deep  layers  of  the  cerebellum 
produces  general  loss  of  co-ordination  without  motor  paralysis, 
section  of  the  middle  peduncle  gives  rise  to  forced  rotation  r'Hiud 
the  longitudinal  axis,  and  to  nystagmus.  Now  the  first  is  seen  in 
some  diseases,  where  the  patient  has  severe  giddiness ;  and  the 
second  will  of  itself  produce  giddiness,  as  in  some  eye-complaints. 
A<'"ain,  injury  of  the  anterior  part  of  the  middle  lube  is  folluwed  by 
rolling  forwavils  ;  of  the  posterior,  backwards;  of  the  lateral  lobe 
on  one  side  only,  by  rolling  sometimes  to  that  side,  but  sometimes 
to  the  other,  which  may  depend  on  interference  of  conscious  action. 
So,  too,  disease  of  the  vermiform  process  causes  a  rush  forwards ; 
and  generally,  in  tiimours  and  haemorrhage  in  the  cerebellum,  there 
is  staggering  and  giddiness  of  a  continued  non-paroxysmal  type. 
If  in  disseminated  sclerosis  one  of  the  jiatches  should  aft'oct  this 
organ,  giddiness  occurs,  Avhich,  Charcot  says,  is  generally  gyratory  ; 
the  patient  and  all  objects  seem  to  revolve  together.  This  occurs 
in  three-fouiths  of  the  cases  of  disseminated  sclerosis,  but  must  not 
be  confused  with  that  caused  by  the  nystagmus  present.  If  a 
galvanic  current  bo  sent  through  the  mastoid  fossie  from  right  to 
left,  giddiness  follows,  the  heaii  and  body  sink  towards  the  right, 
and  objects  seem  to  rev>dvo  from  right  to  left.  If  the  eyes  are 
closed,  all  support  beneath  the  left  side  seems  gone  at  the  closing 
of  the  current.  The  eyes  too  move  towards  the  right,  and  these 
same  events  occur  if  the  actual  cerebellum  be  stimulated.  Again, 
if  we  are  turned  round  rapidly  from  right  to  left,  objects  seem  to 
fly  from  left  to  right ;  as  this  product-s  giddiness,  we  bend  our 
body,  and  turn  our  eyes  to  the  right,  to  neutralise  the  senwition. 
This  may  explain  the  galvanic  results,  showing  that  the  right  side 
of  the  cerebellum  co-ordinates  the  mechanism,  which  prevents 
displacement  of  equilibrium  to  the  opposite  side,  and  vice  verdd. 

Yet  occasionally  the  entire  cereKdlum  has  been  removed  without 
obvious  loss  of  equilibration,  and  Dr.  Oliver  gives  a  very  instruc- 
tive case  of  a  tubercular  tumour  in  the  left  lobe,  with  vomiting 
and  periodic  headaches.  The  young  woman,  however,  played  the 
piano,  and  walked  about  day  after  day,  a  short  time  before  her  death. 
He  suggests  that  here  was  a  substitution  of  the  cerebrum,  and 
conscious  adjustment  for  automatic ;  that  she  reverted  to  the 
condition  of  a  learner,  making  the  co-ordinations  necessary,  as  she 
had  done  at  a  time  when  tlu-y  had  not  become  automatic. 

"NVeir-Mitchell  found  that  pigeons  x-ecovered  in  the  course  of 
some  months  their  co-ordinating  }>owers  after  extirpation  of  the 
cerebellum,  by  api)arently  relearning  the  ]irocessc8.'  80  too  in  the 
case  of  a  girl  recorded  by  Cruveilhier,  where  the  cerebellum  was 
atrophied.  Tuke  mentions  several  other  cases  of  atrophy  without 
inco-ordination.  After  all,  we  know  that  we  can  replace  automatic 
action  by  conscious,  when  the  former  has  broken  down.     Thus  in 

'  The  exercise  of  tliis  conscious  l)alnncinf,'  cnused  lliein  great  fatigue  ami 
exhaustion  owing  prolmbly  to  tlie  consUiiit  attention  rcquirctl. 
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crossing  a  plank,  we  can,  by  an  effort  of  mind,  force  ourselves  to 
stand  firm  ;  the  drunkard  pulls  himself  together  with  an  effort, 
after  his  automatic  power  is  gone. 

It  may  be  said,  that  the  cerebellar  disease  in  any  of  these  cases 
merely  caused  an  iriitation  elsewhere ;  but  there  is  no  other  su(,-h 
place  discovered,  the  lesions  causing  great  giddiness  and  inco-ordi- 
nation  appear  often  too  small  and  chronic  to  affect,  for  instance,  a 
distant  part  of  the  cerebrum,  and  in  any  case  the  cerebellar  lesion 
is  a  link  in  the  chain  of  causation.  It  may  be  necessary  to  remark 
here,  that  while  co-ordination  does  appear  to  depend  on  the  cere- 
bellum, we  have  no  reason  to  think  that  giddiness  can  occur 
without  cerebral  charges.  Co-ordination  may  go  on  after  the 
cerebral  lobes  are  removed,  and  therefore,  when  consciousness 
has  ceased,  and  giddiness  has  become,  so  far  as  we  know,  impossible. 

Though  irritation  of  the  cerebellum  produces  giddiness,  I  do  not 
for  a  moment  suggest  that  it  is  a  f^ign  of  cerebellar  disease  only,  for 
it  may  accompany  almost  any  brain-disease,  though  indeed  most 
usually  associated  with  cerebellar.  To  take  the  73  cases  of 
abscess  in  the  brain  which  Sir  W.  Gull  gives.  I  find,  upon 
analysing  them,  only  one  case  of  vertigo  which  could  be  traced  to 
cerebellar  disease,  out  of  8  in  which  it  was  present.  Again,  Dr. 
Bradbury  refers  to  a  pyaemia  where  sudden  vertigo  came  on,  and 
the  2J0st  mortem  revealed  plugging  of  the  mid  Jle  cerebral.  Still  all 
tliese  cases  may  bo  looked  on  as  indirect  stimulation  of  the  cere- 
bellum through  the  associated  tracts,  such  as  the  optic  lobes  ;  there 
IS  nothing  in  them  contradictory,  at  least,  of  Forrier's  results. 

How  does  an  affection  of  the  brain  act  so  as  to  cause  vertigo? 
The  answer  UhUMlly  made  is — By  disturbance  of  the  cerebral 
circulation,  stimulating  the  nerve  matter  to  irregular  explosions. 
And  here,  after  the  analogy  of  respiratory  convulsions,  which  are 
produced  by  deoxydised  blood,  acting  upon  one  spot  alone,  we 
should  expect  only  that  definite  area  to  be  acted  on  where  we  can 
produce  like  effects  by  puncture  or  stimulation.  Positive  ]n-oof  is 
wanting,  because  it  is  dillicult  to  isolate  part  of  the  circulation  ;  ^ 
but  I  hope  to  Hay  more  about  this,  later  on.  Again,  how  does  iho 
circulation  affect  the  brain-substance?  This  would  seem  almost 
as  (;rudo  as  tJie  old  theory,  that  rotation  caused  vertigo  by  dis- 
lodging bits  of  brain  substance,  unless  we  have  a  specialised  organ 
in  which  changes  may  be  induced.  Such  an  organ  does  exist  and 
[•roduce  vertigo,  both  under  disease,  and  wlien  we  experimentally 
alter  tlie  tiiision  of  the  fluid  in  it.  'J'liis  tinsion,  in  tuin,  is  held 
by  many  auliiorities  to  vnvy  with  the  blood-i)ressurt*. 

Tlio  next  chiss  of  diseases  is  the  audi'torii  ;  and  hero  we  find 
much  that  will  servo  to  exjdain  the  leal  nature  of  vertigo.  It  is 
a  eoinmon  experieneo  that,  in  examining  the  nuMnbrana  tympuni. 
Honie  degree  of  giddiness  is  ])roduced,  espi-eially  in  syringing  or  if 

'  Dr.  I!ruill>iiry'8  fiiHo,  iiiiotrd  iiliuvc,  o.nnos  lu-iir  iloiii^'so,  Imt  tho  vorlipo  may 
liiivr  H|iniii^  Irniii  tli('  pyiiiiiiii  luul  oii'Idciir.litis  loii^,'  liffoii-  llio  jiliif^j^iii^'  tv>ok 
|iliuT.  CiiMrH  wlnrt'  vi'iti;,'!)  I'oIIuwh  (ui  prcsKiiro  ujmhi  llic  iMmliil  muy  il<'|H'ml 
oil   iiilcrl'rrciice  willi   the   fiiriliiu'  (le|irt'hMi(r  iirrvt',  as  in  (."/ciuuik'H    im>i',  or   «>u 

"(Hri|MliMii|c)iy  clilulinii  (iflliii  ViTtt'lirul. 
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the  ear  be  blown  into.  Ag.iin,  tlie  ]ircssuie  of  wax  causes  some- 
times most  severe  vertigo;  and  IIuiz;blin};8-Jafksou  describes  a  case 
wlien  a  powerful  .soldier  w;i8  rendered  almost  incapable  \<y  a  louse 
scratehiii>^  on  the  membrane. 

Still  more  set  ions  are  the  occasional  eflfects  of  a  catarrh,  or  in- 
flammation of  the  middle  ear  or  Eustachian  tube,  and  by  which  the 
stapes  is  pre.-sed  in  upon  the  foramen  ovale.  But  the  must 
important  case  fur  us  is  the  condition  in  Mi-niere's  disea&e.  A 
healthy  patient  is  suddenly  attacked  by  fits  of  tinnitus,  vertigo, 
nausea  and  vomitintr,  but  without  loss  of  consciousness,  lie  tends 
to  fall  towards  the  aftected  side  ;  the  attacks  become  more  and  more 
fro(|uent.  A  patient,  whose  case  I  examined  day  by  day,  com- 
plained fir>t  of  a  sudden  pain  in  the  head,  as  if  crushed  under 
weights;  next,  giddiness,  when  the  ground  seemed  to  rise  upon  his 
right  side.  He  could  hear  a  watch  2  feet  from  the  left  and  at  nt>t 
more  than  2  inches  from  the  right  ear.  After  his  paroxysmal 
exacerbations,  as  Charcot  calls  them,  he  often  falls  into  a  sweat. 
The  usual  course  is  that,  after  some  vears,  the  noises  and  vertigo 
cease,  but  the  patient  becouics  stone-deaf.  There  is  in  the  true 
Meniere's  disease,  an  invariable  coincidence  of  vertigo,  tinnitus, 
deafness  (especially  perosseous),  with  more  or  less  of  nausea  and 
syncope;  and  occasionally  there  is  nystagmus,  disctdoratiou  of 
the  hands,  and  stiff  or  wry  neck,  but  no  otl'cr  sign  of  disease. 

The  tinnitus  is  much  comidained  of,  and  rises  often  to  a  shrill 
scream  before  a  paroxysm.  As  to  the  aetiology,  it  seems  pretty 
certain  (1)  that  disease  of  the  membranous  semicircular  canals  is 
the  cause  of  the  symptoms;  (2)  that  a  definite  brain  area  isaliected 
beween  which  and  the  canals  there  is  connection  by  continuity  of 
nerve-fibres  only ;  and  (15)  that  these  fibres  are  distinct,  may  really 
be  considered  as  a  13th  pair,  and  have  U' thing  else  to  do  but  to 
form  this  connection.  For  notoidy  is  there  found  on  dissection  an 
inflammatory  exudation,  n)oro  or  less  solid,  in  the  canals,  and  (as  if 
to  mark  the  identity  of  its  mode  of  action  with  cerebellar  stiuuda- 
tion)  not  only  is  there  a  tendency  to  fall  in  opposite  directions, 
according  as  the  lesion  is  irritative  or  destructive,  but  it  has  been 
pointed  out  that  the  groti]»  of  sym])toms,  minus  vertigo,  do  not  mean 
disease  of  the  canals  at  ail,  but  of  the  middle  ear  and  cochlea,'  and 
that  vei'tigo  again  depends  on  certain  fibres  of  the  7th  ]iair,  which  run 
frcjiii  the  canals  to  the  superior  nucleus  and  then  to  the  cerebellum. 
Indee<l,  it  would  be  contrary  to  analogy  for  such  a  nerve  of  special 
sense  as  the  real  aiulitory  to  produce  anything  but  its  own  sensa- 
tion of  sound.  Tinnitus,  deafness,  and  what  l3r.  .lacksou  t^rms  the 
"vital"  effects,  such  as  syncope,  depend  on  the  other  or  true  audi- 
tory fibres  running  from  the  cochlea  to  the  inferior  nucleus  in 
medulla.  Since  this  nucleus  is  close  to  those  of  the  vaj;u8  and 
spinal  accessory,  the  vital  effects  can  bo  accomited  for  as  an  over- 
flow fiouj  one  nerve  to  another,  in  so  far  as  they  are  motor,  or  as  a 
transference  (like  that  of  hip  pain  to  the  knee),  if  they  are  sensorial. 

'  M(icl)ri(l(!,  MJuiile  to  tlic  Study  <»f  Knr  Disiiiso,'  p.  Mi).  C^iclililis  nlono 
jiMdiircH  no  giddiucjw,  tliougli  soiiii'  feriua  of  it  fre<j[ueiilly  follow  aflWtious  of 
the  mifldlu  «ir. 
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This  is  confirmed  by  the  fact  that  vomiting  does  not  occur  in 
mild  cases,  and  is  always  subsequent  to  tlie  vertigo  in  auditory 
disease,  since  the  nervous  discharge  must  be  of  a  certain  strength 
to  overflow  its  track,  which  in  any  case  would  be  fiist  afiected. 

Here  then  is  an  organ  for  the  production  of  vertigo  as  definite 
as  that  of  vision.  Can  we  account  for  all  stomach  and  circulatory 
vertigoes  by  its  means  ? 

Let  us  examine  Dr.  Woakes's  theory.  While  he  accepts  the  ordi- 
nary explanation  of  vertigo  in  Meniere's  disease,  he  teaches  that 
the  paroxysms  are  caused  by  irritations  in  the  heart,  stomach  and 
arm.  These  are  conveyed  by  the  inferior  cardiac  nerve,  and  by 
branches  from  the  brachial  plexus  and  vagus,  to  the  inferior 
cervical  gangliun,  which  sends  filaments,  probably  vasomotor,  to 
the  vertebral  arterj',  and  this  in  turn  siipi^lies  the  semicircular 
canals  by  one  of  its  branches,  and  regulates  the  fluid  in  them.  This 
well  explains  thc-se  cases  in  which  symptoms  of  Meniere's  disease 
exist  without  any  organic  ear-afi"ecti(jn,  while  the  accompanying 
fainting  and  nausea  ai'e  primary,  and  the  causes  rather  than  the 
effects  of  the  vertigo.  Where  a  lesion  of  the  canals  exists,  such  a 
shock  from  the  viscera  will  reinforce  it,  causing  the  paroxysmal 
"  fits,"  as  my  patient  used  to  call  them.  Of  c<jurse  these  paroxysms 
could  be  accounted  for  by  changing  conditions  of  the  nervous 
system,  or  by  the  so-called  summation  of  stimuli.  There  is  no 
special  means  of  explaining  by  Woakes's  theory  why  vomiting 
should  precede  the  vertigo,  when  stomachal  and  not  auditory,  and 
should  follow  it  when  of  auditory  origin,  and  this  the  radiation 
doctrine  does. 

He  illustrates  the  effect  of  the  nervous  chain  by  certain  shot- 
wounds  of  the  biachial  plexus  wliich  occurred  in  the  American  war. 
Patients  were  oljserved  on  receiving  them  to  fall  suddenly  to  the 
ground  without  loss  of  consciousness,  and  probably  from  changes 
in  tlie  canals. 

The  great  interest  t(j  us  is  th:it  it  so  well  explains  vertigo  a 
slomacho  heso,  and  the  forms  which  occur  in  ht^art-disease,  and 
after  many  poisons  where  no  k-sion  of  the  canals  exists.  He  would 
even  exalt  vertigo  to  tlie  rank  of  a  beneficent  function,  intondod 
to  lay  men  in  the  best  position  to  recover  from  iaintness. 

Again,  ho  illustrates  the  reflex  action  of  the  ganglion  by  noting 
the  congested  Jiunds  seen  in  tobacco-iioisoning ;  but  this  congestion 
occurs  in  Meniere's  disease,  and  its  occurrence  discredits  his  argu- 
ment. For  thou;jh  dilatation  of  the  vertebral  may  be  governeil  by 
tlio  infeiior  cervical  ganglion,  it  is  hard  to  see  how  ehanges  in  the 
canals  or  vertebral  can  allect  the  ganglion,  and  through  it  the 
vessels  of  the  arm.  JJr.  8.  Mackenzie  is  my  authority  feu-  the  faet. 
J  have  not,  1  regret,  yd  noted  a  ease  in  tho  uural  department  at 
.St.  IJartlmloiuew's. 

After  all,  there  is  ncjcrueiiil  experiment  by  whieh  Woakes's  theory 
can  l)e  tested.  Who  has  stimulated  the  inferior  cervieal  ganglion 
an<l  produced  vasomotor  changes?  Tho  nearest  approach  li»  it  is 
l)r.  (-'hapniau's  water  bags,  where,  as  he  asseits,  lie  em  slop  hleiil- 
ing  from  lungs  or  nose  by  hot  water  I  ags  lo  the  et)i  vieal  spin»<,  and 


520  CRITICAL   DIGEST, 

cause  an  afflux  to  the  luad  by  applying  ice  bags  to  the  Kanie  place. 
I  need  not  do  more  tlian  refer  to  Claude  Bernard's  analogous 
experiments. 

Again,  how  can  we  limit  the  effects  to  such  a  definite  area  as  the 
labyrinth,  or  how  do  wo  know  that  an  increasetl  blood-prossnre 
affects  the  tluid  in  the  canals?  I  suggest  that  the  aiulilory  artery 
alone  of  the  branches  of  the  vertebral  runs  through  minute  bony 
channels  in  conjunction  with  a  nerve,  and  that  dilatation  of  the 
artery  causes  pressure  on  the  nerve. 

Finally,  Woakes  does  not  throw  any  light  on  the  vomiting  and 
fainting  Avhich  accompany  constant  vertigo  in  the  most  severe 
form  of  Meniere's  disease,  where  no  heart  or  stomach  trouble 
exists. 

Of  course  it  is  difficult  to  prove  such  a  negative  as  this  non- 
existence, but  it  t^eems  to  me  that  we  cannot  drag  in  a  stomach  or 
heart  irritation  in  every  case. 

Certainly  if  we  regard  the  theory  as  merely  one  of  several  pos- 
sible ways  in  which  giddiness  can  ho  brought  (in,  it  explains  Dr. 
Foster's  difficulty,  that  there  is  often  disease  of  the  canals  without 
vei'tigo.  Fur  if  we  are  inclined  to  admit,  that  there  is  a  centre  for 
equilibrium  like  those  of  respiration  and  vomiting,  and  that  it  is 
to  a  great  extent  dependent  on  the  semiciicular  canals,  then 
Foster's  case  admits  of  soluticm  in  two  ways.  First,  the  disease 
may  be  so  mild  as  to  produce  no  vertigo  without  helping  current 
from  the  inferior  cervical  ganglion,  and  this  with  healthy  oigans 
ma}'  not  occur.  Secondly,  the  other  senses  that  contribute  to  equi- 
librium may  be  in  some  cases  sufficient  to  replace  the  aid  given 
nornmlly  by  the  canals.  In  an  early  case  mentioned  by  Russell 
Eeynolds  30  years  ago,  a  Dr.  Wollaston  describes  a  vertigo  which 
used  to  seize  himself  on  rising  from  a  lient  posture,  but  oh///  when 
he  was  fatigued  or  weakened.  Whether  he  had  really  ear  disease  or 
not,  the  vertigo  only  came  when  the  central  organ  was  in  an 
alinormal  state. 

Foster  mentions,  thou<.'h  he  doubts  the  correctness  of  the  observa- 
tion, that  vertigo  can  still  be  produced  l)y  rotating  an  animal  after 
section  of  both  auditory  nerves,  arguing  that  sensations  from  the 
auditory  canals  cannot  be  the  sole  causu  of  this  kind  uf  vertigo. 
This  experiment,  however,  disagrees  with  an  important  one  by 
Dr.  James,  of  Harvard.  He  examined  a  number  of  deaf  nmtes  to 
see  how  far  vertigo  could  bo  caused  in  them  by  rapid  rotation. 
Out  of  200  healthy  students  of  Harvard  taken  for  the  pur]Hise  of 
compari.-on,  only  one  was  free  from  giddiness  after  rotation  in  a 
swing  with  the  eyt  s  closed:  whereas  of  the  deaf  mutes  (519  in 
number)  1S6  remained  perfectly  free  from  the  feeling,  and  134  were 
oidy  slightly  aifeeted.  I'nforturiately  the  actual  lesions  cannot  be 
ascertained  in  all  cases  of  deafness.  Another  curious  fact  was,  that 
of  1^)  deaf  mutes  who  had  been  to  sea,  only  one  had  suffered  from 
Bca-sickness.  To  sum  up  :  inco-oidination  is  rarely  seen  in  con- 
genital deafness ;  it  ceases  in  Meniere's  disease  with  the  subsidence 
of  inflammation,  unless,  as  some  ]>hysiologists  say,  the  cerebellum 
has  been  involved  by  an  ascending  mischief;  and  1  think  \vc  must 
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confess,  after  Dr.  James's  experiment,  tliat  there  is  no  reason  to 
think  vei'tigo  can  be  caused  after  destrnction  of  the  auditory  nerve 
by  anything  like  rotation  which  does  not  affect  sight  or  the 
muscular  sense. 

Before  going  to  the  other  diseases  in  -v^'hich  giddiness  occurs,  we 
will  pause  to  consider  the  nurmal  actiuu  of  the  canals.  I  do  not 
know  how  we  can  escajoe  the  conclusion  wliich  has  been  felt  since 
the  time  of  Fiourens,  that  they  concern  the  sense  of  equilii^riura 
and  direction  in  space.  Passing  by  the  stuiies  that  the  savage 
huntsman  is  able  to  find  his  way  by  some  such  sense  of  direction, 
there  is  much  evidence  that  when  one  is  placed,  blindfold  on  a 
rotating  table,  it  is  possible  to  judge  of  the  direction  and.  angle  gone 
through.  Moreover,  and  this  is  of  interest  to  us,  if  in  a  healthy 
pigeon  they  be  cut  through, 

'1)  It  moves  its  head  from  side  to  side  constantly. 

^2)  It  loses  the  power  of  co-ordinating  movements. 

(3)  It  has  not  paralj'sis,  uncontrollable  impulses,  or  hallucina- 
tions of  sight  or  hearing,  as  far  as  can  be  judged,  but  seems  simply 
"  dizzy." 

(4)  If  a  rabbit  be  operated  on,  there  is  also  nystagmus. 

(5)  If  only  the  superior  vertical  canal  be  injured,  the  animal 
falls  forward  ;  if  the  post- vertical,  he  falls  backwards ;  and  if  the 
horizontal  one,  to  the  side  of  the  injured  canal. 

There  is  a  striking  parallel  to  tlie  results  obtained  from  the  cere- 
bellum, and  shows  the  closeness  of  their  connection,  Avh.ethcr  we  be- 
lieve the  canals  originate  for  us  the  idea  of  space  in  three  dimensions 
or  simply  register  movements.  Indeed  I  am  hardly  now  concerned 
with  the  question  apart  fiom  the  vertigo  of  rotation.  It  is  said 
that  if  the  canals  be  drained  very  slowly,  no  vertigo  is  produced, 
and  vertigo  in  Meniere's  disease  ceases  with  the  active  inflamma- 
tion of  the  canals.  Thus  we  may  conceive  of  them  as  serving  no 
purpose  normally  whatever  towaixls  equilibration,  and  j'et,  from 
their  intimate  connection  with  its  especial  organ,  as  capable  of 
collecting  from  various  parts  and  transmitting  to  it  shocks  sufli- 
cient  to  disturb  it  profoundly.  Just  as  the  wire  of  a  battery  placed 
in  my  mastoid  fossa  conducts  distuibing  currents,  though  not  a 
normal  ])art  of  my  organism,  so  sudden  section  or  (juick  rotation  may 
still  Htimulato  the  canals  to  the  ])roduction  of  such  disturbances. 

We  must  now  pass  to  other  clinical  forms;  but  as  we  liave  bi-on 
conqieilLil  to  mention  Vertujo  h  stiniincho  hcno,  as  Trousseau  culls  it, 
we  may  consiiler  it  for  a  few  moments.  Some  warnx  morning  it 
lia])p(;ns  that  a  man  engages  in  business  for  2  or  .">  hours  after  ti 
luaity  and  rich  breakfast.  All  at  once  his  sight  beeonus  dim,  ho 
finds  hinis(;lf  veiy  giddy  ;  he  may  evt<n  faint  outright,  Imt  thin-js 
gen«'rally  heem  to  revolve  around  him,  till  he  is  roliivt-d  liy 
(ropions  vomiting.  Substijucnt  altarks  juay  occur  without,  as 
'I'roiissisiu  thinks,  any  discovcrahh'   indigestion  or  i'xct>ss  of  dii't.' 

'  II.  JH  iloiiliU'iil  iii>l('((l  wlirtiur  llii<  Hloiniirli  in  at  all  tile  M'al  t>t'  llu'  real  Ichiiui 
III  IlicHc  <'uHcH.  'I'iiiiri  'rrniiHHcaii  rriiiioicH,  '•  I  liuv«<  l'i'(<nu'Mtly  nhkinl  iiivih'll' 
will  Uicr  llic  tiialiiiciit  wliii'li  u|i|iiii-iiill)'  alVri'lid  lli(>  tli^iMlivt-  iT^^aiirt  wan  not, 
iitikiHissh  III  nil',  iiiMn  HKi  il  In  Ilic  iiurvoiiB  Hyhti  in." 
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The  vertigo  is  even  more  buJiIcu,  vinlnit,  and  intermittent  than  in 
Meniere's  disea-o,  ami  the  [nostiation  j!;reat.  If  there  is  no  indiges- 
tion, wliat  causes  the  hiter  attacks?  Now  it  hajUK-ns  that  vertigo 
occurs  often  in  migraine,  and  though  it  is  here  usually  referred  to 
preceiling  ^ight  and  tcmch-atfoctious,  the  Viiigraino  itself  is  fre- 
quently delined  as  caused  Ly  vasomotor  changes  (shown  by  the 
turgid  arteries,  itc. )  wl)ich  are  produced  by  so  called  nerve-storms. 
]\ligraine,  says  Bristowe,  has  a  close  pathological  i  elation  to  epilepsy, 
and,  I  think  we  may  add,  it  is  clo.sely  related  to  certain  vertigoes. 

To  look  at  it  in  another  light.  Jjcsides  the  suggestion  of  Trousseau 
that  this  stomachal  vertigo  is  purely  a  nervuus  aifection,  there  are 
other  facts  pointing  to  some  intimate  connection  between  the 
cerebellum  and  the  stomach.  C'yon,  by  iiijuiies  to  the  canals,  pro- 
duced vomiting;  so  too  it  exists  in  cerelxdiar  or  Meniere's  disease  : 
irregular  movements  cause  sea-sickness:  stimulation  of  cerebellum 
(Schiff )  causes  peristalsis  ;  in  tyi)hoid  thei  e  is  again  notable  vertigo  ; 
and  lastly,  Ferrier  oddly  remarks,  that  ia  the  felida'',  where  equili- 
bration is  singularly  perfect,  there  is  a  great  development  of 
Pacinian  corpuscles  in  the  mesentery,  ^\'l1ether  we  accept  Woakes's 
or  II.  Jackson's  theories,  the  number  and  variety  of  irritations  in 
the  vagus  area  with  which  vertigo  occurs  is  startling. 

Larijutjenl  irritation  in  bronchitis  and  euipliysema,  and  even  from 
polypi,  is,  according  to  Dr.  Gee,  a  powerful  excitorof  vertigo.  The 
patient's  face  is  livid  and  turgid ;  ho  becomes  giddy  15  or  lt>  times 
a  daj',  and  presents  a  convulsive  movement  of  the  arnis,  which 
recalls  their  discoloration  in  aural  disease.  Can  tliere  be  a  vaso- 
motor change  affecting  the  canals?  clearly  nottlirough  the  inferior 
cervical  ganglion,  (a)  Charcot  suggests  the  superior  laryngeal. 
The  vagus  itself  being  in  close  relation  with  the  lower  peduncle, 
may  transmit  through  it  a  current  to  tlie  equilibrium  centre,  (h)  Or 
if  we  remember  that  in  itation  may  spread  up  the  mucous  mem- 
brane to  the  Eustachian  tube,  the  case  becomes  an  aural  vertigo, 
(f  jLastly,  the  sympathetic  branch  from  larynx  passes  to  the  superior 
cervical  ganglion,  which  gives  olV  a  branch  to  tlie  external  carotid, 
explaining  the  turgidity  of  face,  and  others  tlirough  the  CJirotid 
jdexus  to  tymi)anic  jilexus  and  feuestrte,  while  the  tensor  tympani 
is  reached  by  the  small  petrosal. 

In  injiiunzd,  and  ])erluips  in  muiups,  we  lind  excoptituially  givat 
tendencies  to  vertigo,  and  these  are  just  the  two  diseases  in  which 
the  invasions  of  the  Eu>tachian  tube  are  very  common.  Here 
again  we  need  not  asciibo  it  to  general  disoiilers  of  the  brain- 
circulation,  but  to  hypenemia  of  the  middle  ear. 

Anivmia  is  one  of  the  most  common  antecedents  of  giddiness.  Not 
only  is  loss  of  blood  a  cause,  but  various  morbid  conditions  which 
are  (from  their  fre(piency)  perhaps  more  interesting  to  the  physi- 
cian than  the  local  maladies  wo  have  been  considering.  To  my 
mind  this  giddiness  is  a  most  mysterious  matter,  though  wo  are 
a])t  to  think  of  it  as  only  the  confusion  arising  fjom  weakness. 
Yet  Avhy  sliouhl  tho  man  wlio  issulVering  from  ana-mia  feel  himself 
or  his  surroundings  muiv  in  citlur  direction  ?  It  is  very  diflerent  fnun 
the  faintnebs  or  confu-iun  that  tlow  from  his  weakness.      Wo  liave 


CRITICAL   DIGEST,  523 

seen  reason  to  associate  vertigo  in  n^any  cases  ■odtli  an  irregular  out- 
pour of  energy  from  the  oerel)ellum  in  certain  directions.  Can  the 
results  of  anajmia  be  thus  explained?  (1.)  lu  most  cases  ofantemia 
there  is  an  alteration  of  ihc  pressure  of  the  blood.  This  can  act 
through  the  canals  on  the  cereb41um,  just  as  tapping  them  does. 
(2.)  As  the  deficient  or  auucrmal  Llood  c  luses  a  greater  tendency  in 
the  nerve  cells  to  explode,  Ave  get  convulsions  and  failure  to  main- 
tain ecjuilihrium,  becaiise  the  efforts  or  discharges  are  now  un- 
measuied  and  irregular.  In  cither  case  we  are  acting  on  </ie  on/«/t 
of  co-ordination,  and  produce  in  if:  a  rudimentary  and  imperfect 
action,  -which  is  reflected  in  consciousness  as  vertigo,  or  a  special 
form  of  motion. 

Not  only  in  chlorosis,  nud  pernicious  anaemia,  htemorrhages, 
amenorrhoea,  menorrhagia,  and  heart-disease  dues  it  occur,  but  also 
on  leaving  a  chamber  of  compressed  air,  or  after  the  sudden  loss  of 
cerebro-spinal  fluid. ^  But  here  we  meet  with  a  difficulty.  ^Vhy 
does  not  vertigo  occur  every  time  we  fall  asleep,  since  tlie  brain 
becomes  ansemic  then?  The  diminished  blood  then  clearly  does 
not  cause  explosions  more  numerous  than  usual.  We  die  our 
daily  death  wilhout  a  moment's  giddiness,  so  that  changes  in  the 
circulation  of  the  brain  itself  cannot  he  of  much  im^jortaiice,  although 
those  in  the  general  circulation  are.  Thus  we  are  again  ltd  to 
the  stimulation,  not  of  the  Avhole  brain,  but  of  some  end  organ, 
possibly  the  canals.'-^ 

'J'he  action  of  therapeutic  agents  and  poisons  agrees  hingularly 
well  with  these  results.  The  depressants  are  remarkably  apt  to 
cause  giddiness,  and  by  these,  as  Dr.  Fothergill  says,  the  tone  of 
the  arterioles  is  so  relaxed,  that  the  patient  is  actually  bled  into 
his  own  body.  Then,  again,  nitrite  of  amyl,  though  uncertain  in 
its  eifects  on  difterent  people,  very  often  causes  giddiness  by  this 
relaxation  of  vessels.  In  opium,  alcohol  and  carbolic  acid,  both 
results  are  produced  ;  but  there  may  be  a  doubt  whether  the  etl'cets 
of  Ijelladonna  are  not  produced  indirectly  through  distortion  ot 
vision.  There  is  some  evidence  for  the  opposite  view,  such  as  the 
flushing  of  the  facial  capillaries.  The  dryness  of  the  throat  may 
point  to  pneumogastric  changes.  The  giddiness  of  tobacco-poi- 
soning is  not  less  marked  than  that  of  what  Woakes  calls  its  anti- 
dote, camphor ;  and  if  we  examine  Bohni's  classificatiiiu  of  drugs 
alfecting  the  circulation,  we  get  a  p)retty  complete  list  of  those 
causing  vertigo.-'     Now  there  is  one  drug,  chloral,  which  Kiuger 

'  'I'huH  Mii^^'i-mlio  priidiii-eil  Htitf;t;t'riiif?  ami  aiiiiiiniit  f^iJiliiii'Ss  iu  ii  »l«tr  l')' 
liuiicliin^  iiuil  witlidnivvul  of  tlio  unicliiioid  Ihiiil. 

-  Hut  will  not  Hlccp-aiiu'iiiia  entail  .slinmlalion  of  IIk- oauuls  V  Not  of  iif("is>ity, 
lor  tlicic  is  no  ovidfucc,  uh  far  an  I  am  awaif,  Mliowin-^  that  tlu'  artiii.il  coiitrai'- 
lion  i'.\l(Mitls  to  tilt!  aii.lilory  aitirv,  and  if  it  diil,  the  Miiiiidtaiu  ous  i|iiirtiii}j;  of 
lilt)  ccrol)  lliiiii  wnidd  I'oiiiilcilialaiicr  any  iuin.sM^;c  IVoiii  tiii>  canals  to  it. 

'  ItiliinrH  liHl(al)ricl^<.(l),  •  IJiit.  .Med.  Jour.,'  January,  l!St<I.  "  Druyrit  aoliugi'U 
cirtMdalioii :" 

1.  'riiimu   aitiu;^   on    laarl  direct,  and   wlicn    rcniov.d  Irom  l"Hly,  omminj? 
incriuiHi'd    outrgy ;     <</.    ilif^italiti,     lulli  horciu.    vcrutriu,    jiliysoaliKH"^ . 
(•aiu|>iior. 
'^.  TlioHf  ai'tiii^'  on   luart  tlircct,  ..ml   when   roniovid   I'mui   I'tnly,  caufiui; 
Chin  liii  nit  ni ;  . ../.  cuinior,  /ino,  larUir  i-nit'tio,  uiKiuiorjilna  () 
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and  others  never  mention  as  causing  it,  nor  do  I  recollect  an  in- 
stance myself,  and  yet  it  at  once  causes  anaiinia  uf  the  brain.  This 
}icrplexed  me  a  good  deal  at  first ;  biit  on  referi  ing  to  the  exiteri- 
ments  of  Bonchiit,  Andrews  and  Anstie,  wo  find  tliat  in  ordinary 
doses  the  pulse  is  not  affected,  and  tliat,  if  anything,  there  is  no 
fall,  but  a  slight  initial  rise  of  blood-pressure,  and  even  this  is  not 
beyond  a  doubt.  That  is,  in  a  clear  case  of  change  in  cerebral  cir- 
culation there  is  no  vertigo.  Dr.  Moxon  has  given  strong  reason 
for  thinking  that  very  few  of  the  changes  in  the  general  circu- 
lation, which  are  frequent  causes  of  giddiness,  affect  the  cerebral.* 
The  most  constant  syinjitoms  of  an  overdose  of  gelsemium  are  giddi- 
ness and  dimness  of  sight,  with  little  or  no  eflfoct  on  the  blood-pn  s- 
sure,  the  mode  of  action  probably  being  through  injury  to  the  optic 
centres  which  are  in  communication  with  the  cerebellum.  The 
vertigo  is  increased  by  motion,  and  is  apparently  subjective,  i.e.  of 
the  patient  going  round,  as  in  cerebellar  lesions.  This,  I  think, 
affords  a  contrast  to  poisons  acting  on  circulation,  and  tx)  excL-ntric 
veitigo  generally,  and  L'inger  finds  it  gives  relief  in  Meniere's 
disease.^ 

In  chronic  alcoholism  a  raic  form  of  vertigo  a])pears,  in  which 
objects  seem  turned  up>ide-down.  This  has  been  also  observed  in 
gout.  In  ordinary  drunkenness  there  is  paralysis  of  vasomotor 
centres  and  of  the  muscular  sense,  the  vertigo  being  generally 
objective.^ 

In  llinger's  list  of  diseases,  where  high  tension  is  present,  almost 

3.  Excitors  of  (n)  automatic  centres,  (h)  inhibitorj'  ganglia  ;  e.g.  (a)  alcohol, 
cliloroConu,  chloral  cyanogen ;  (l>)  mnscarin.  nicotin. 

4.  Excitors  of  both  ;  r.f].  iitropia,  and  (?)  nicotin. 

5.  Stimulants    of  cerebral    centres   of  cardiac   nerves;    e.g.   pnissic    acid, 
aniylnitrite,  CO,  irritating  gas  in  tliroit. 

G.  h'tiniulants  of  walls  of  vessels ;  e.g.  tannin  and  astringents  generally. 

7.  Stimulants  of  vasomotor  centres;  e.g.  ('•')  ammonia,  strychnin,  jiicrotoxin. 

8.  Paralysis  of  vasomotor  centres;  e.g.  ether,  chloroform,  chloral,  alcohol, 
nconitia  and  irritating  gas. 

'  He  lays  stress  on  a  self-iegulating  mechanism,  by  which  the  veins  are  locked 
when  the  sujijily  is  reduced;  on  another,  by  which  the  turgid  choroid  jtlexua 
presses  laterally  on  tlic  vagus  trunk,  and  on  the  ilow  in  and  out  of  the  cen.'bro- 
spinal  fluid.  He  shows  that  enormous  atmosiiheiic  pressure  has  no  eftVct  on  iho 
brain,  nnd  that  ejiilejjtic  convulsions  cannot  depend  on  brain-anaMiiia  pr<'<luced 
by  va>oinotor  changes  ;  for  while  these  only  ri<luce  the  size  of  a  vessel  J,  anil  in 
the  long  time  of  from  4-13  seconds,  Kussmaul  could  never  produce  convulsion-', 
if  even  one  out  of  the  four  arteries  to  the  head  were  initie<l.  It  is  true  he  reganla 
vertigo  as  catiscd  by  changes  in  the  cerebral  circulation,  but  his  arguments  on 
convulsions  re. illy  stipport  my  view  that  vertigo  cannot  be  so  caused. 

*  For  comjiarison  with  iSiilim,  I  sulijoin  the  chief  poisons  causing  giddiness,  as 
given  by  (iuy  and  Kerrier. 

Nitrralirit:  opium  and  morphia.  DeUn'ants :  Belladonna  and  camidior,  &c. 
luehrinhtx:  alcohol,  carlKilic  iicid,  nitrite  of  amyl.  C<>nntli>ivti>:  (?)  strychnia. 
Utiirt  (leprrtiKuilii:  tobacco  and  lobelia.  Jharl  (uthruic* :  HCy,  aconite,  digitalis, 
cololiieum.     Anphyxiiint:* :  CO,  COj,  and  H,S. 

'  Anstie  gives  as  the  order  of  phenomeim :  Tlie  vessels  are  contracted,  then 
relaxed,  with  paralysis  of  the  viisomotor  centres  and  cord  and  loss  uf  mu>cidar 
sense.  Inlelleetual  confusion,  jia'rulysis  of  ri'>|iirati)ry  centre,  and  lastly  of  heart 
follow.  Tile  bliioil  in  ehnrged  with  alenhnl,  which  stojis oxygenation,  and  the  m  rve 
ptibslance  is  paralysed,  for  when  a  living  n  rvo  is  surrounded  by  ftlcohol  it  ceoaes 
to  conduct. 
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every  one  is  marked  by  the  presence  of  vertigo ;  in  degeneration 
of  vessels,  kidney  disease,  gout,  jaundice,  lead-poisoning,  ergot  and 
gallic-acid  poisoning,  fevers,  &c.,  this  is  the  case.  There  seems  to 
be  only  <<ne  common  property  in  these  widely  different  conditions, 
viz.  change  of  blood-pressure,  which  would  readily  act  on  a 
cerebral  aitery  where  there  is  a  bony  channel,  together  %vith 
hardly  any  anastomosis,  and  an  end-organ  easily  stimulated  by 
pressure. 

In  fevers  there  is  often  an  accumulation  of  fluid  in  the  middle 
ear,  whicli  requires  no  explanation. 

The  notion  of  quinine  and  salicine  in  producing  giddiness, 
though  well  marked,  is  so  little  understood,  that  I  can  make  no 
use  of  it.^ 

In  epilepsy  there  are  two  varieties  of  vertigo.  In  the  grand  mal, 
77  per  cent,  suffer  from  prodromal  attacks  of  it.  This  is  always  of 
falling  towards  one  side, — never,  as  in  brain-disease,  of  spinning 
round,  nor  as  in  excentric  vertigo,  of  the  room  moving.  The  petit 
mal  frequently  consists  solely  of  attacks  of  giddiness.  Besides 
these  cases,  epilepsy  is  often  brought  on  by  ear-disease,  and  then 
paroxysms  of  vertigo  are  a  marked  feature. 

How  is  it  caused  ?  Dr.  Moxon  speaks  of  it  as  produced  by  the 
momentary  stoppage  of  the  heart,  which  he  thinks  occurs  in  each  fit. 
This  might  act  by  radiation  from  vagus  to  7th  or  (through 
altered  pressure)  on  the  canals.  But  the  vertigo  occurs  often  at 
a  very  early  stage,  and  must  therefore  precede  heart  changes. 
Thus,  as  to  the  brain  anaemia  said  to  exist,  Bristowe  argues  that  it 
may  bo  a  co-eifect  and  not  the  cause  of  the  tonic  convulsions.  In 
the  general  character  of  this  vertigo  there  is  reason  to  think  it 
differs  from  the  last  class,  and  is  caused  either  (1)  by  altered 
sensations,  or  (2)  if,  with  Keynolds  and  others,  we  think  that  the 
beginning  of  an  attack  consists  in  a  sudden  explosion  of  nerve-cells 
affecting  the  medulla,  and  causing  convulsions  inhibiting  the 
heart's  action,  then  the  early  giddiness  would  be  merely  an  exten- 
sion of  this  wave  of  distuibance  to  the  cerebellum  and  auditory 
nerve. ^ 

In  mnstroke,  vertigo  occurs  in  one  only  of  the  three  forms.  It  is 
not  met  with  in  the  syncopal  or  asphyxial  types,  according  to  some 
authoiities,  but  oidy  in  the  hyperpyiexial,  which  is  also  marked  by 
epileptoid  convulsions. 

'  Ou  tlio  onn  lianil  it  is  asserted  hy  Kircliiur  thftt  quiniuo  produces  cousestion 
of  the  labyriiitli ;  but,  as  Dr.  Moxon  bus  shown,  post-niurtem  iiiiitearaiicesare  very 
deceptive  in  these  niattirs.  Otbirs  af^ain  considtT  it  caust  a  aiiiuiuia.  Moreover, 
Woakes  was  led  to  discovt  r  that  liydrol)romic  aeiil  eurts  tbt<  vertigo  of  hibyrinthine 
coiif^estion  by  an  oliservution  of  Dr.  Futbir^'ill  iliat  it  jircveuta  the  aunil  tn>ublo.'* 
of  ((uiiiiiie.     'I'liLs,  of  course,  supports  Kireluur's  (loetrine, 

'■'  It  liuM  bi  in  olijected  tliat  if  vortiKO  is,  as  I  suppose,  an  aflVction  of  one  or^'un. 
tiir  ccrcbrllinn,  in  every  ease,  why  is  it  soiuitiuies  tiic  sob-  syntptoni  of  epiU'|>sy 
for  loiiK  iH-riods,  idteriiatin^  with  raio  attacks  of  tbu  ^rand  utul,  and  in  other 
cases  hiniibir  virti^^o  bas  no  connection  with  epipb-psy  svliatever'/  Kven  wlu-n 
no  otbtr  syniploni  is  viHiidc,  tbcre  is  |)rolpal>ly  in  tln'  epibptic  virtiijo  an  iniper- 
ceivi'd  t'pili'ptic  rban^e.  'I'iiis  is  the  I'liintiiution  nf  tbc  wbidc,  an<l  it.s  etlVctH  may 
overlb)W  tbe  or^an  of  ei|uihbration  nr  nut;  it  lias  Ibis  alternative  b»op  (o  traveroe, 
but  thiu  loop  or  organ  is  e^itally  atVeoted  by  noii-epdoptic  cuums. 
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Ill  loromofor  ninxij  wo  have  a  failure  of  co-ordination  rather  flian 
of  e<|uilil>rution,  and  tliongh  tliose  rract  on  each  otlior,  no  that  loss 
of  motor  co-ordination  renders  equilibration  impossible,  or  v'u-e 
versa,  t-tWl  a  distinction  can  be  made.  As  loss  of  eqtiilibration 
alone  is  accompanied  with  vertigo,  the  latter  aft'ecticm  is  by  no 
means  so  frequent  in  tabes  dorsalis  as  might  be  expected.  In  an 
analogous  aileetion,  a  man  whoso  leg  is  "gone  to  sleep,"  as  it  is 
called,  may  stagger  without  any  vertigo. 

It  will,  however,  be  useful  to  consider  this  parallel  disturbance 
of  co-ordination.  "While  the  centres  for  real  co-ordination  are  in  the 
mesocephalon,  the  apparatus  for  combining  a  few  muscles  together 
for  one  act  lies  to  some  extent  in  the  cord.  Both  may  be  involved. 
There  has  been  a  very  great  discu>siou  whether  the  sensory  part 
of  the  mechanism  is  at  fault,  or  the  central,  or  the  eflerent. 

To  me  it  seems  that  Erb's  view  is  satistactory,  that  it  is  a  motor 
affection,  that  the  co-ordinated  stimuli  sent  down  to  maintain  any 
complete  act  are  cut  off  in  their  descent  by  lesions  in  certain 
unknown  tracts  in  the  C'ird,  and  that  the  inco-ordination  cannot 
be  accounted  for  by  the  ana'sthesia,  though  it  may  be  increased  by 
it.  In  the  Spaeth  Schiippel  case,'  comj^lete  signal  anaesthesia 
existed  without  ataxia  :  the  man  walked,  ate,  and  dressed  himself, 
as  long  as  his  eyes  were  open,  perfectly.  In  other  cases  complete 
ataxia  existed  without  any  anaesthesia.  The  often  discussed  tot- 
tering in  the  dark  depends  on  cutting  oft'  the  sensory  impressions 
which  might  assist  conscious  co-ordination.^  The  essence  of  the 
disease  is  failure  to  co-ordinate  and  not  failure  of  sensation. 

When  vertigo  exists,  it  arises  from  (1)  the  accompanying 
diplopia,  strabismus,  and  (2)  the  conflict  of  sensations  i)r(»ducetl 
by  partial  ana'sthcsia.  Generally,  though  there  is  inability  to  co- 
ordinate for  movement,  there  is  power  to  maintain  equilibrium,  as 
far  as  the  unmanageable  limbs  can  bo  governed ;  there  is  a  deter- 
mination of  what  is  needed,  but  not  power  to  move  the  limbs  as 
desired    We  may  represent  these  results  diagrammatically,  thus  : — 


I 


A.  f'rnlroB  of  <-<'iiMi.iii,-ii(  H- (h.(iih:iiiiiii  .iiul  vuliiicni)-  !••  I  ••-tTdinutinK'^ontrci. 
C  Eqiiilibrutiiig  rtiitiLM  M.  IMlls(•ulltl■^J.st^In.  Tlir  urniwBinilirntf  lliat  tlio 
trncta  nrc  cverywlurc  doiiltlc,  and  (M-nsist  of  hnth  nflVrcnt  niiil  cfli  nut  fil)riiti. 

In  tabes,  i»  is  cut  off"  from  the  muscles,  and  reeling  occurs.    There 
maj'  or  may  not  be  an  affection  of  sensation,  but  there  is  nothing 

'  ZiiMUBsen,  xiii.  p.  SH. 

^  Sec  "Controversy  on  tlio  Tluorv  of  Loooniotor  Atnxv."  in  '  nritinh  Modicnl 
Jonrnnl.'  D.r.  C,  IS.  27,  Ao. 
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to  cause  giddiness  iu  b's  being  cut  off.  Now  if  c  be  irregularly 
stimulated  by  A,  or  receive  contradictory  reports  from  the  senses 
so  tliat  it  acts  iiTCgularly,  its  effect  on  the  centre  A  will  Ixi  repre- 
sented in  consciousness  b\'  vertigo,  and  b  will  be  misdirected,  so 
that  true  vertiginous  reeling  occurs. 

As  we  have  said,  reeling  may  occur  when  a  is  destroyed ;  i.e. 
c  can  act  on  b  without  affecting  a. 

Finally,  it  is  worth  noting,  that  if  c  be  cut  out  of  the  system 
altogether,  co-ordination  can  go  on  consciously  by  a  alone,  or  by  a 
and  B,  as  in  the  pigeons  whose  cerebellum  was  removed. 

Sight  sensations  must  be  very  briefly  considered,  though  their 
importance  is  gi-eat.  The  superior  peduncles  of  the  cerebellum 
are  found  to  begin  at  the  red  nucleus  just  below  the  corpora  quadri- 
gemina,  probably  bridging  the  gap  between  the  optic  tract  and  the 
organ  chiefly  concerned  witli  equilibration.  Some  authorities  would 
trace  a  connection  in  the  subst mce  of  the  valve  of  Yieussens  itself. 
In  practice  we  find  an  immense  number  of  vertigoes  caused  by  eye- 
affections.  (1)  Myopia,  nystagmus,  paralysis  of  sixth  or  third 
nerve,  and  amblyopia  are  instances.  G.  Stewart  gives  a  case  of  minor 
nystagmus,  where  the  giddiness  was  stopped  by  pressure  fixing  the 
eye,  when  all  other  treatment  failed.  When  one  eye  is  suddenly 
destroyed,  rotation  takes  place,  because  there  is  inequality  of 
stimulation  to  the  centre  of  equilibrium.  (2)  Looking  down  a 
precipice  is  one  of  the  most  common  causes,  and  here  the  impressions 
received  by  sight  contradict  those  from  other  senses  ;  touch,  the 
muscular  sense,  &c.,  by  which  we  ordinarily  are  made  aware  of  our 
equi]il)iium.  Or  we  ins,y  explain  it  thus  :  '  if  from  every  side 
a  b,  &c.,  we  usually  receive  certain  visually  produced  sensations 
with  corresponding  motor  outpour,  and  we  are  suddenly  deprived 
of  those  on  one  side  A,  then  our  outpour  of  energy  tends  to  be 
limited  to  one  side  b,  and  to  drive  us  over  in  the  direction  of  a. 
Tliis,  opposed  liy  tlie  other  senses,  causes  giddiness  ;  but  if  wo  give 
attention  only  to  the  sight  of  the  chasm,  we  actually  fall.  If  wo 
traverse  a  plank  over  a  gulf,  there  is  giddiness,  but  none  if  the 
plank  be  on  the  ground.  Waltzing,  stopjnng  after  waltzing,  or 
looking  at  others  doing  so,  equally  cause  it  by  the  comparatively 
slow  motion  of  the  eye  failing  to  keep  up  with  the  object,  and  then 
lapsing  into  irregularity.  In  sea-sickness  there  is  disagreement 
between  the  eye,  the  touch,  the  muscular  sense  and  tlie  sense 
of  equilibrium,  or,  C3'on  says,  between  our  peiveplions  at  the 
time,  and  our  standing  representaticjii  of  ideal  space  obtained 
through  the  canals.  In  the  At/orojiJinbid  of  Westphal  and  others, 
the  patients  who  usually  guidi-  themselves  by  the  vertical  lines  of 
neighbouring  things,  break  tlown  in  crossing  open  spaeis.  Tliere 
is  n(jt  actual  gidtliness,  becausis,  ]»er]iaps,  no  i-onilitt  betwei-n 
s(!ns(;H,  only  an  absence  of  direction  from  one. 

I"](|uilibrium  thus  depemls  on  the  agri'einent  of  the  sensations 
fiom    both   our   own   l)o(lies,  and  from   surrounding  objects,  and  as 

'  OtluirH  ('X|iliiiii  tliiH  apiiiii  I)y  nnyiiij^  Unit  we  ut  iin  iMn  to  iih-iihiiiv  (lie  itijiili 
iif  llii'  i-liiiHiii,  mill  tliJH  lacic  lit  iiiciiHuri'iiiriit  cuiisih  tin-  Iunh  of  ei|uililinktitiii. 
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soon  as  the  6eii.«ations  disagreo,  vertigo  follows.'  Kevived  mental 
states  are  a  still  more  interesting  cause,  Imt  I  have  no  time  to 
discuss  them. 

Jn  conrhisioH,  I  have  tried  to  examine  some  of  the  typical  cases 
of  vertigo,  to  in([nire  irhrthrr  it  he  a  pi'irersion  of  some  normal  funciion, 
and  we  have  seen  that  it  can  generally  be  referred  to  a  conscions- 
luss  of  disproportioned  attemi>ts  to  maintain  equilibrium,  there 
having  been  in  our  cases  either  such  attemiit«,  or  processes  as.sociated 
with  them,  or  aiiecting  tlie  machinery  for  carrying  them  out. 

This  mechanism  most  probaldy  includes  the  cciebellum,  acted 
on  by  impressions,  mental,  visual,  labyrinthine,  tactile  and  muscular, 
obtained  through  various  end  organs.  Ir,  has  seemed  needless  to 
refer  such  a  delinite  and  elaborate  scnsixtion  to  changes  in  the  brain- 
circulation  only  when  there  are  definite  organs  able  to  produce 
vertigo  upon  stimulation  ;  and  without  accepting  as  completely 
proved  any  theory  of  the  canals,  or  Dr.  ^^  oakes's  theory,  t'lere 
is  strong  reason  to  refer  most  of  the  cxcentric  vertigo  to  proces.^es 
acting  through  them  on  the  cerebellum.  In  what  single  })urticular 
is  any  stomachal  or  toxic  vertigo  ditlerent  from  that  of  ^Meniere's 
disease  confessedly  acting  throiigh  them? 

At  the  same  time  I  am  aware  of  the  danger  of  forgetting  the 
jdurality  of  causes,  and  of  reducing  the  infinite  variety  of  nattire 
to  the  meagre  uniformity  of  the  human  mind.  The  diiliculties  of 
getting  evidence  on  a  subjective  symptom  such  as  this  are  great ; 
but  so  far  as  I  can  judge,  there  are  two  types  :  the  subjective, 
where  the  person  himself  seems  to  move,  produced  l»y  direct  injuries 
to  the  cerebellum,  epilepsy.  Sec.  ;  and  the  objective,  which  includes 
aural  stomachal  varieties,  and  those  caused  by  rotation,  diseases  of 
touch  or  sight,  or  affecting  the  circulation. 
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Shep-Walhing  and  llifpnofism.  V>\  D.  Hack  Tuke,  MJ>., 
LJ..1).,  F.kC.r.  Luiulun,  Churchill,  1881.  1  vol.  8yo. 
l)p.  120. 

Dr.  Hack  Tuke  has  done  admirahlo  Bci'\-ice  hy  associatinp;  tlio 
subject  of  slcei)-"\valkiiip;  -svith  tliat  of  liy})iiotisni  and  tlie  so-called 
mesmeric  state,  for  l)y  so  doin<>;  he  has  shown  the  common  ground 
on  which  all  these  conditions  depend,  and  has  emitloyed  a 
method  which  afl'oi'ds  a  clue  for  unravelling  the  various  phenomena 
exhibited  under  tliesc  diflcreut  names.  In  all  these  i)eculiar 
manifestations  of  the  human  mind  the  essential  feature  is  the 
partial  or  total  loss  of  the  ordinary  volitional  or  guiding  power, 
and  the  predominance  of  an  instinctive  or  automatic  form  of 
action,  in  which  there  is  often  a  complete  subjugation  of  the 
faculties  to  the  will  of  another  person.  At  the  jjresent  day  the 
question  awaiting  solution  refers  to  the  actual  state  of  tlie 
brain,  and  the  natnie  of  the  mental  processes  which  take  place 
during  these  manifestations,  and  not  to  the  mode  in  which  they 
are  bro\ight  about,  for  it  would  seem  that  from  a  variety  of 
causes  this  automaton-like  actit)n  may  be  displayed,  and  may 
therefore  be  regarded  as  one  which  is  natural  and  common  to 
all  human'  beings.  Probably  every  one  under  the  rightly  favour- 
ing circumt-tances  might  bo  thrown  into  this  trance-like  state, 
and  therefore  it  is  a  phase  which  is  absolutely  necessary  to  ho 
examined  by  those  who  make  a  study  of  the  human  mind.  For- 
merly the  automaton  condition  of  which  we  speak  was  thought 
to  be  Avholly  abnormal  or  jieculiar,  and  was  to  be  induced  only  by 
some  extraneous  influence,  such  as  the  passage  of  the  hand  over 
the  body  of  another  person,  through  whom  some  special  magnetic 
power  was  transmitted.  This  magnetic  influence  was  sujtposed  ti» 
pass  from  one  pei*son  to  another,  and  the  object  was  said  to  be 
mesmerized  ;  Mesmer  being  one  of  the  earliest  experimenters.  AVhen 
Braid  found  that  any  individual  by  gazing  steadfastly  at  a  bright 
object  might  fall  into  this  trance-like  state,  it  was  o])vioU8  that  no 
theory  of  animal  magnetism  was  rcfpiired  to  account  for  it,  and  now 
wo  are  able  to  declare  that  even  this  sijiiple  process  is  not  essential 
to  produce  it,  for  some  jjcrsons  may  fall  into  this  hypnotic  condition 
without  the  use  olany  extraneous  means  whatever  ;  and  moreover, 
that  somnambulism  seems  in  every  way  identical  with  it.  Dr.  T\ike 
has  therefore  done  well  to  insist  on  a   study  of  tlie   ]>henomena  of 
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sleep-walking  in  connection  with  that  of  mesmerism  or  hypnotism, 
and  to  ask  the  assistance  of  others  in  making  accurate  observations 
of  all  cases  of  somnamhulism.  In  the  case  of  a  girl,  which  Dr. 
Tuke  reports,  whether  she  fell  into  a  state  of  somnambulism,  or  was 
thrown  into  the  hypnotic  state  by  another  person,  she  displayed 
exactly  the  same  phenomena  under  these  different  circumstances. 

Probably  modifications  of  the  hypnotic  state,  where  there  are 
partial  losses  of  consciousness,  and  yet  various  bodily  actions  con- 
tinue, are  common  enough.  Every  one  can  relate  in  his  own  person 
of  the  performance  of  certain  acts  whilst  he  was  altogether  uncon- 
scious of  them.  In  concussion  of  the  brain,  in  drunkenness,  and 
more  especially  in  epilepsy,  such  temporary  loss  of  consciousness 
is  not  uncommon.  For  example,  the  writer  is  acquainted  witli  a 
medical  gentleman  who  has  had  fits  at  long  intervals.  After  one 
of  these  he  found  that  he  had  lost  his  memory  of  acts  which  he 
had  immediately  before  performed,  and  he  in  consequence  requested 
his  wife  to  accompany  him  on  his  rounds  and  take  notes  of  all  that 
he  did.  After  visiting  a  patient  and  returning  to  his  brougham, 
he  made  his  wife  write  down  the  prescription  from  his  dictiition, 
and  she  would  then  direct  him  to  the  next  place.  The  same  jjro- 
cess  was  re})eated,  until  he  had  finished  his  rounds.  "When  he  ar- 
rived home  he  had  no  recollection  whatever  of  the  occiirrences  of 
the  day.  This  forgetful  state  continued  for  three  days,  when  his 
perfect  consciousness  returned.  These  circumstances  were  related 
by  himself  in  the  presence  of  his  wife,  who  confirmed  them.  More- 
over he  never  subsequentl}'  heard  from  his  patients  that  any  pecu- 
liarity had  Ijeen  observed  in  his  manner  during  these  three  dream- 
like days.  In  these  cases,  as  in  those  of  somnambulism  and  hypno- 
tism, tlie  expression  "  loss  of  consciousness "  is  not  altogether 
accurate,  for  the  subjects  of  these  states  reciprocate  to  all  that  is  said 
or  done,  and  their  senses  are  often  very  acute.  A  state  of  uncon- 
sciousness is  one  of  coma,  where  a  patient  cannot  be  roused,  and  liis 
senses  are  dead;  whereas  in  the  hypnotic  or  mesmeric  condition 
the  perceptive  centres  are  still  active,  and  the  senses  open  to  im- 
pressions, but  the  higliest  centre  associated  with  clear  ment;il  con- 
sciousness appears  to  be  dormant,  and  is  not  roused  into  activity  liy 
the  oi'dinary  stiiimlants.  A  condition  somewliat  siniihir  is  seen 
after  concussion  of  the  brain  :  fijr  example,  a  man  reeeives  a  viok>nt 
bhnv  find  is  rendered  insensible  ;  after  a  time  he  partially  rei-overs 
and  then  acts  like  an  autonuitcjn,  he  may  walk  alH)ut  his  room, 
dress  himself,  and  perform  other  iicts  to  which  he  is  accustomed, 
but  oi"  all  these  he  will  not  have  the  slightest  recolleetii»n  Sinue  days 
afterwards.  'J'here  is  thus  ajiparently  a  lesser  degree  of  tiie  auto- 
maton state,  that  in  wliich  the  person  acts  as  if  he  weiv  eoiiseious, 
and  yet  is  found  to  be  soon  afterwards  (|uite  oblivions  of  theseeiio 
in  whirh  he  took  pari.  For  example,  a  man  may  in  a  dniiikt>ii 
brawl  lesent  iiisidting  wonls,  and  be  quite  eoiiseious  of  receiving 
ublow  from  another,  and  be  able  to  retaliate;  yet  on  the  following 
Utorniiig  he  has  no  re(M>llection  of  the  fray,  ami  the  only  proof  to 
him  of  liie  fac;!  is  the  lossof  teeth,  of  wliieli  h(<  was  until  then  (|uile 
unaware. 

L'      M    •' 
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In  reiii<iviii<:;  tVniu  flu-  sii1>i»'<<  ni"  trnnccdv  ]iyi>in>lisiii  tlu'  various 
causes  which  may  imlnco  it,  we  ^^vi  ritl  <>i"  any  disinssion  res]>«'(lin»; 
niesnu'risni,  animal  mai;-neti8ni,  or  other  intluonce ;  wo  place  it  on 
a  broader  and  sim])ler  basis.  We  re<:;ar(l  it  as  a  normal  condition, 
very  common  in  a  modified  form,  and  oidy  in  extreme  instances  to 
be  regarded  as  remarkable,  as  when  seen  in  somnambulism,  trance, 
or  hystero-epilepsy.  It  is  very  probable  that  many  of  the  death- 
like conditions  into  which  animals  may  bo  thrown  are  of  a  like 
nature.  At  a  lecture  lately  delivered  by  Mr.  Langley  at  the  Royal 
Institution,  he  had  no  difficulty  in  rendering  a  pigeon,  a  frog  and  an 
alligator  perfectly  motionless  and  j)erhiips  unconscious.  What 
we  want  to  ascertain  is  wliat  portions  of  the  brain  are  in  abeyance 
during  this  state,  and  which  are  active  ;  also  whether  some  portions 
are  in  a  state  of  excessive  activity,  as  for  example  those  of  the 
special  senses.  It  is  certain  that  tlie  retina  answers  to  im])ression8, 
for  the  somnambulist  avoids  obstacles,  and  can  walk  along  the 
most  dangerous  i)aths,  and  yet  the  impression  is  not  carried  deeper 
into  the  sensorium,  for  some  particular  friend  might  Ite  avoided  as 
an  obstacle,  but  not  recognised.  It  is  interesting  to  note  modifi- 
cations of  this  hypnotic  or  sleei)less  state  as  constantly  occurring 
in  ordinary  life,  for  we  thus  remove  it  from  the  region  of  mystery 
and  i)lace  it  amongst  the  normal  phenomena  of  the  human  mind. 
For  example,  the  writer  having  been  away  from  home  for  some 
time,  returned  to  i^ondon,  when  on  passing  along  a  street  he  ob- 
served his  father  crossing  at  the  end  of  it.  The  latter  looked 
straight  at  him  and  walked  on.  (Subsequently,  when  they  met  at 
home,  the  father  said  to  the  son,  "I  have  seen  you  before  to-day, 
but  I  do  not  know  where."  It  is  clear  thiit  his  mind  was  preoccu- 
pied, and  theiefore  received  only  the  faintest  im])rcsBion  of  the 
image  thrown  on  the  retina,  and  this  was  not  strong  enough  to 
arrest  his  jirogrcss.  The  various  cases  related  liy  Dr.  Tuke  ex- 
hibit tlie  condition  of  the  senses  in  the  somnambulist  c  state,  in 
various  degrees  of  activity,  and  thus  although  in  some  cases  tluy 
are  highly  sensitive,  in  others  they  ap})ear  to  be  not  in  action,  and 
as  if  the  body  was  not  so  much  influenced  by  them  as  liy  some 
powers  within.  For  cxaui]ilo,  a  hyjtnotic  person  whilst  writing  on 
a  piece  of  paper  would  still  continue,  to  write  on,  even  Avhen  a 
screen  were  placed  before  the  eyes.  This  resembles  what  is  some- 
times seen  in  an  e]nle[ttic,  who  will  continue  some  mechanical 
movement  after  the  fit  has  seized  him,  and  he  is  quite  iniconsi-ious. 
The  most  remarkable  jjhenomena  which  have  to  be  studied  in 
these  cases  are  the  acts  which  are  due  to  suggestion.  The  subjecrt 
of  them  appears  to  bo  like  a  pliant  j)iece  of  machinery,  ready  to  bo 
acted  upon  or  jdayed  upon  by  any  extraneous  force.  He  wil)  ap- 
parently do  anything  ho  is  bid,  or  believe  anything  which  is  tol<l 
him  Many  of  these  ])henomena  are  explicable  on  the  ordinary 
theory  of  reflex  action  which  accounts  for  a  largo  part  of  our 
thoughts  iind  sayings  in  tlie  normal  state;  but  there  is  one  pheno- 
menon which,  if  correctly  observed,  is  most  remarkable,  and  gives 
some  sort  of  warrant  for  the  old  belief  in  aninial  magnetism.  This 
is  the  influence  which  the  (tperator  has  over  the  subject  by  merely 
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moviii«;- his  hainl  wlieii  he  stands  hehind  the  latter.  It  is  credibly 
related  that  if  the  operator  be  behind  him  or  her,  and  move  his 
hand,  the  patient  will  approach  or  retreat  as  he  beckons  or  warns 
oif.  If  this  is  to  be  explained  by  the  influence  of  the  ordinary 
senses,  it  implies  that  the  cutaneous  surface  of  the  patient  is 
wrought  up  into  a  state  of  sensibility  far  beyond  what  is  knoAvn  in 
the  normal  condition,  so  that  it  becomes  cognizant  of  vibrations  of 
the  air  made  at  long  distances.  It  was  maintained  by  the  late  Dr. 
Beard,  of  America,  that  in  hypnotism  the  perceptive  centres  and 
some  other  portions  of  the  brain  were  in  a  state  of  hypersensibility, 
and  he  illustrated  his  meaning  by  pointing  to  a  chandelier  having 
a  number  of  gas-burners.  After  comparing  the  fall-lighted  chan- 
delier to  the  active  brain,  and  the  same  when  extinguished  to  the 
torpid  brain,  as  in  sleep,  he  took  the  case  where  one  or  two  burners 
only  were  alight,  and  remarked  the  great  height  of  the  flames  in 
consequence  of  their  being  supplied  with  a  superabundance  of  gas 
whilst  the  others  were  not  in  use.  This  example  he  compared  to 
the  hypnotic  state,  where  one  or  two  of  the  senses  were  in  a  state 
of  inordinate  activitj'',  whilst  the  other  perceptive  centres  were 
dormant. 

The  whole  subject  is  one  of  paramount  interest  in  reference  to 
the  philosophy  of  the  human  mind,  for  it  shows  that  consciousness 
is  not  an  essential  element  in  all  our  mental  acts.  It  is  now  gene- 
rally admitted  that  the  higlier  centres  of  the  brain  may  be  in  full 
operation  withcmt  consciousness  being  called  up,  and  to  this  the 
term  "  unconscious  cerebratitm "  is  given.  During  sleep  many 
instances  might  be  related  of  the  most  complex  mental  operations 
being  performed,  and  tlie  subject  of  them  being  quite  unconscious. 
He  has  only  become  aware  of  the  recent  activity  of  his  brain  iqniu 
Avaking  up  to  the  results  in  the  mo'.ning.  Although,  under  ordi- 
nary conditions,  oiir  mental  state  associated  Avith  consciousness 
directs  our  acts,  we  must  admit  that  much  must  go  on  within  us 
without  consciousness  or  volition  on  our  part.  If  this  be  the 
normal  state,  those  of  which  we  have  been  speaking,  known  as 
hypnotism  or  somnambulism,  is  a  mere  exaggeration  of  it;  and  if, 
as  is  generally  admitted,  reflex  phenomena  are  evcrywhero  ai>ita- 
rent  in  mental  as  well  as  in  jthysical  states,  we  see  that  in  hypno- 
tism there  is  merely  an  extension  or  excess  of  a  normal  ]irt.>cess. 
it  can  be  easily  understood  liow,  the  inhil)itory  actions  c>f  tlie  will 
lieing  reinoved,  the  brain  can  be  more  easily  acted  on  through 
the  senses. 

Unless  one  has  directed  his  atlLiition  to  the  fact,  he  is  not  aware 
of  how  large  a  jiart  of  our  conversation  in  ordinary  life  is  duo  to 
leflex  action.  The  moio  a  jierson  can  keep  to  the  point  i>f  his 
argument,  the  greater  his  intelloetual  jtower;  and,  on  the  coiitrarv. 
Ilio  being  led  away  by  nc^w  words  ov  new  thoughts  is  the  very 
picturo  of  weakness,  and  is  little  more  than  a  repri'seiitatiou  ul 
I'eilex  a<!lion.  All  writeis  have  discerned  this,  from  Shakspeare  to 
l>iek»!iiK,  in  describing  the  specndies  and  conversation  of  illiti<iute 
persiins.  y\ll>ert  Smith  was  in  the  habit  of  giving  a  sailor's  y.ini. 
in  which   one    idea    siiggesti'd    another,  auil  this   a    third,  until  (he 
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story  wfiit  on  witliowt  any  fsiii<:;lo  idra  ninnin<T  tliron;j;h  it,  and  in 
wliicli  tlif  staitin<;-tli()Uji;lit  -was  totally  lost.  In  a  k'tis  tle^iee,  in 
ordinary  table-talk,  tliu  subject  started  for  convers;ition  is  oflen 
altoj^etlier  forgotten  ;  words  or  r.ameH  lot  fall  sujxgest  some  new 
thou<;hts,  tlie.-e  wlien  exi»ressed  suggest  new  ideas  to  otliers,  until 
the  company  seem  little  better  than  automata.  The  more  the  sub- 
ject is  examined,  the  more  intimately  we  shall  find  our  thoughts 
and  actions  duo  to  reflex  action,  so  tliat  we  sometimes  "  answer  a 
(|uestion  without  a  thought,"  and  for  the  time  being  are  acting  the 
part  of  the  somnambulist.  Dr.  Tuko  has  done  wisely  by  bringing 
together  a  number  of  allied  phenomena,  and  showing  how  they 
are  parts  of  the  })hy8iological  law ;  how  in  various  degrees,  the 
guiding  or  inhibitory  action  of  the  will  being  removed,  the  lower 
functions  of  the  brain  can  be  set  in  operation  throiigh  the  senses. 

Dr.  Tuke's  book  naturally  touches  upon  subjects  of  great 
practical  importance,  which  are  an  outcome  of  these  exceptional 
mental  conditions.  For  example,  the  resiJonsibility  of  the  subject 
for  acts  done  in  the  somnambulistic  stiite,  a  question  of  the  gravest 
importance,  and  one  which  had  had  to  bo  tliscussed  in  tribunals  of 
law.  I'he  following  case  told  to  the  writer  by  a  military  friend 
might  have  had  a  very  tragic  result.  When  yonng,  he  had  occa- 
sionally walked  in  his  sleep,  and  whilst  in  camp  in  India,  ho  one 
niglit  found  himself  in  the  open  country  with  nothing  on  but  his 
nightshirt.  Heat  once  realised  wliat  had  happened,  looked  about 
him  to  discover  where  ho  was,  and  hurriedly  returned  to  his 
quarters.  On  entering  the  camp,  the  sentinel  on  duty  presented 
arms  after  the  usual  fashion  to  an  officer,  and  let  him  pass.  It  then 
became  evident  that  the  same  formalities  miist  have  been  gone 
through  when  he  made  his  exit ;  he  thought  it  prudent,  however, 
to  say  nothing  of  his  adve)ituro,  and  therefore  made  no  encpiiries 
of  tho  guard.  There  can  be  no  doubt  that  if  a  private  sohlier  had 
been  seen  walking  out  of  barracks  in  a  similar  manner  it  might 
have  fared  very  dill'erently  with  him.  \\'o  strongly  recommend 
Dr.  Tuke's  book  for  perusal,  for,  altliough  small,  it  eont^iins  facts  of 
a  most  valuable  and  interesting  kind,  wliicli  must  bo  thoroughly 
examined  before  a  complete  science  of  the  human  mind  can  be 
attempted. 

S.    WlLKS. 


A  Tat  Book  of  lluiann  rh>fsiolo(/i/.  \>y  Dr.  L.  Laxkois,  Pro- 
fessor of  IMiysiology  in  tho  University  of  (Jrcifswald.  Trans- 
lated from  the  fourth  (Jerinan  edition  by  William  Stikling, 
M.l).,  Sc.I).,  Profossor  of  IMiysiolof^y  in  tlie  University  of 
Aberdeen.  Vol.  I.  Svo.,  ])p.  511.  London:  Charles  (J riflin 
iV  Co. 

ruoKKS-soii  Lanihjis'  work  on  Physiology  is  particularly  distinguished 
by  its  practical  natui"eand  by  the  constancy  with  which  the  Author 
brings  llie  facts  ol'  Pliysiology  into  relationship  with  medicine.      It 
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is  a  book  written  especially  for  medical  students  and  medical  prac- 
titioners, and  the  success  with  which  the  Author  has  adapted  it  to 
their  wants  is  shown  hy  the  fact  that  it  has  already  passed  through 
four  large  editions  in  four  years.  Each  section  begins  by  giving 
a  full  description  of  the  normal  processes  of  life,  and  this  is  followed 
by  a  short  account  of  their  pathological  variations,  and  a  brief 
notice  of  the  ways  in  which  they  are  affected  by  various  drugs. 
The  work  is  thus  calculated  to  direct  the  attention  of  the  student 
towards  a  rational  system  of  treatment,  and  to  help  the  practitioner 
rightly  to  understand  and  treat  the  cases  under  his  care.  With 
this  object  in  view,  all  the  methods  of  investigatii  in  which  may 
advantageously  be  used  in  practice  are  fully  described,  and  more 
space  is  given  to  histology  than  is  usual  in  text  books  of  physi- 
ology. Professor  Landois  seems  to  have  a  special  faculty  for 
diagrammatic  illustration,  and  his  schematic  drawings  render  the 
appreciation  of  histological  and  anatomical  facts  much  easier.  As 
illustrations  of  these  we  may  mention  his  schematic  drawings  of 
the  air-vesicles  of  the  lung  (Fig.  99),  of  the  gastric  mucous  mem- 
brane (Fig.  136),  and  of  a  lobule  of  the  liver  (Fig.  141). 

Professor  Stirling  has  translated  the  work  well,  although  here 
and  there  we  notice  a  few  imperfections.  The  most  striking  is 
his  translation  of  the  term  "  Selbst-steueruug,"  applied  by  Briicke 
to  the  action  of  the  heart  in  producing  ventricular  dilatation  as  a  con- 
sequence to  ventricular  contraction.  Briicke  supposed  that  during 
the  ventricular  systole  the  semi-lunar  valves  covered  the  opening 
of  the  coronary  arteries,  so  that  blood  could  not  enter  into  them,  but 
duriiig  ventricular  relaxation  the  valves  left  the  coronary  openings 
free,  so  that  the  blood  Howing  from  the  tense  aorta  into  the  walls  of 
the  ventricle  would  tend  to  dilate  it  actively,  and  thus  till  it  more 
coni[)letely  with  blood  for  the  succeeding  systole.  This  actiim  is 
like  that  of  the  valve  which  is  attached  to  the  cylinder  of  a  st^'am- 
engine,  and  causes  the  movements  of  the  piston  to  alternate.  To 
this  kind  of  gearing  the  term  "  Steuerung  "  is  applied;  but  Dr. 
Sterling,  instead  of  translating  "  Selbst-steuerung"  as  "valve-gear- 
ing," or  "  automatic  regulation,"  or  "  automatic  valve-regulation,"  i>r 
something  of  tlie  kind,  has  translated  it  "  Self-steering."  No  doubt 
the  word  employed  l)y  Briicke  sometimes  has  the  meaning  given  io 
it  by  the  translator,  but  this  does  not  seem  to  us  to  be  at  all  appro- 
priate to  the  action  of  the  heart.  The  translation  in  general  is, 
however,  very  good,  and  freer  from  CJerman  idioms  than  such  trans- 
lations usually  are. 

'i'iie  work  is,  however,  not  a  uart-  translation. — Dr.  Stirling  has 
made  large  ami  valuable  additions  to  it.  In  places  where  the 
( ierman  edition  begins  abruptly,  and  seems  to  assume  an  amount  of 
knowledge  which  the  student  may  not  possess,  Dr.  Stilling  has 
supplied  the  necessary  introduction;  he  has  filled  up  any  laenna) 
that  were  pres(;nt  either  in  the  histological  descriptions  or  uci-ounts 
of  the  iun<lioiis  of  the  vaiioiis  organs,  and  he  has  udiled  tlcscrip- 
) ions  of  several  methods  ot  investigation  omitted  in  the  tienuaii 
work.  The  present  voliinic  contains  the  phyhi«»logy  iif  the  bKxxI, 
ol'dic  (ill  iihilion,  of  ilige:4ion,  of  absor|>tit>n,  of  anim  il   heat,   and 
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of  tissue  nietubolisin.  Dr.  Stirling  has  aiLled  70  witodcnts  to  the 
l(tl)  contaiuoil  in  the  ({oriuan  etlitiuu — and  has  tlnis  still  further 
added  to  the  value  of  Pi-ofesHor  Landois'  work,  which  itstdf  is  one 
of  the  best  and  most  practical  treatises  on  Physiology  wo  have 
ever  seen. 

T.  Laui>er  Bulnton. 


A  Treatise  on  the  T/teorif  and  Practice  of  Medicine. — By  John 
Syer  1>histowk.  M.D.,  F.ll.tS.,  &c.  Luucloii:  Smith, 
Elder,  &  Co.,  18S4.     1  vol.  8vo.,  pp.  1240. 

Lchrhuch  dcr  tipecidhn  Patholo^jie  nnd  Therapie  der  inneren 
Kranl-heifen.  By  Adolf  STuiiMrELL,  31.1).,  Professor  of 
]\r((licin('  in  the  University  of  Leipzig.  Leipzig:  Vogel, 
1883-1884.     2  vols.,  8vo. 

l)u.  Bhistowk's  treatise  is  so  well  knowni  that  it  is  unnecessary  on 
our  part  t<j  do  more  than  welcome  the  fifth  edition,  and  congratulate 
the  author  uixm  his  well-deserved  ."^ucccss.  The  part  relating  to 
nervous  diseases  ox-upies  aliont  2.")0  i>agcs,  and  has  from  the 
lieo-inning  been  a  distinguishing  feature  of  the  book,  which  was 
the  first  f)f  its  kind  in  England  to  offer  to  the  ^tudent  a  clear 
and  reliable  digest  of  recent  neuropathology.  Dr.  Bristowe  has 
completed  his  survey  by  adding  a  chai»ter  on  Insjiuity,  including 
general  paralysis,  a  subject  of  the  highest  importance  for  tlie 
general  jnactitioner,  as  well  as  the  sttident  of  the  nervous 
system  and  its  ailments,  but  which  is  still  too  often  relegated  to 
special  treatises. 

Professor  StriimpeH's  textliook  is  a  larger  work  than  Dr. 
P>ristowo's;  but  from  the  reception  it  has  had  in  Germany  at  the 
hands  of  both  .-students  and  practitioners,  it  bids  fair  to  replace  the 
old  favourite  volumes  of  Niemeyer.  From  the  author's  reputation 
as  a  neurologist,  it  was  to  be  expected  that  the  portion  of  the 
book  relating  to  nervous  diseases  should  1h3  worked  \ip  with 
special  care  and  success.  Our  anticipations  have  not  been  dis- 
appointed ;  and  the  first  part  of  tlie  second  volume,  which  forms  a 
distinct  whole  and  contains  440  jiages,  gives  us  a  most  accurate  and 
fairly  full  nxninc  of  what  is  known  oir  the  subject  it  discusses. 
About  oO  iilnstrati.  ns  assist  tlie  reading  of  the  text,  which  is 
written  in  a  style,  tlie  lucidity  of  which  many  of  the  author's 
countrymen  would  <lo  well  to  imitate. 

Wc  hhall  not  attoiqit  to  criticise  in  detail  the  various  chapters 
of  the  book,  especially  as  we  know  that  a  second  revised  editioti  is 
now  occupying  the  authoi.  But  we  wish  to  draw  the  attention 
of  the  reader  to  the  view  taken  by  him  of  certain  aciite  inllamma- 
tory  i>rocesses.  In  a  lecture  published  about  a  year  ago,'  Prof, 
yiriimpell  has  given  a  clear  account  of  the  otiol»>gy  of  Hyslenuitic 

'  •  I'llKr  (lie  rrnulicii  dcr  Krkrnnkuiigin  <k«  N'tivtneybtcniH.'  Leipzig; 
Vogel,  18^4  ;  i>p.  22. 
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nervous  diseases.  He  mentions  and  discusses  four  orders  of  causes  : 
enibiyonic  predisposition,  over-use,  psychical  excitation,  and  toxic 
influences,  among  which  "  germs  "  play  an  important  part.  Acute 
poliomyelitis,  acute  multiple  neuritis,  and  a  form  of  acute  hydro- 
cephalus, are  instances  of  nervous  diseases  of  infectious  nature, 
according  to  the  author.  Even  those  who  are  not  prepared 
to  go  the  full  length  with  him  will  not  fail  to  recognise 
the  importance  of  the  subject.  As  Professor  Grasset  says  in 
his  article  on  the  relationships  between  hysteria  and  the  tuber- 
cular diathesis,'  our  modem  neuropathology  has  hitherto  been 
absorbed  in  the  study  of  lesions,  and  in  the  explanation  of 
symptoms ;  of  disease  itself,  the  cause  of  those  lesions,  we  know 
as  yet  very  little.  A  true  etiology  is  not  only  required  for  a 
complete  knowledge,  but  is  the  condition  of  success  in  the  treat- 
njent  of  nervous  diseases.  "  Sublata  causa,  tollitur  eSectus," 
should  be  the  motto  of  our  therapeutics,  which  are  still  in  most 
cases  painfully  inadequate  even  to  relieve  the  symptoms  against 
which  they  are  directed.  But  we  need  not  despair,  in  presence  of 
the  rapid  develoiiments  taken  by  neuropathology  in  the  course  of 
(he  last  few  years,  and  of  which  a  most  striking  proof  will  be 
found  in  comp;iring  the  two  Handbooks  now  before  us  with  those 
in  use  during  our  own  student-days. 

A.    DE   W. 


VHomme   et    V Intelligence.      Fragments   de   PJiystologie   et   de 

Pagchologie.     By  Professor  Cu.  KiciiET,  Agregc  a  la  Faculte 

de  JMedecine  de  Paris.     Paris :  Alcan,  1884.     1   vol.  8yo. 

pp.  570. 
Dan  Suggestions  Rgpnotiques.     By  Dr.  A.  Pitres,  Professor  in 

the  Faculty  of  Medicine  at  Bordeaux.     Bordeaux  :    Feret, 

1884.     1  vol.  8vo.  jqt.  (J4. 
De  la  Suggestion  dans  Tetat  Jigp)totique  et  dans  I  it  at  de  vtille. 

]>y  Dr.  Beunheim,  Professor  in   the  Faculty  of  JMediciue 

of  Nancy.     Paris :  Doin,  1884. 

Tiiuiiiii  very  unlikt;  in  title  and  external  appearance,  wo  may  well 
griiiip  llie.se  three  books  together,  rmfessor  Kichet  assembles  in 
one  volume  seven  essays  written  at  dill'oient  times,  but  having  a 
coiiininii  aim  -  that  of  studying  mental  plu-nonu-na  in  eonnet-iion 
with  thiii-  physical  emlxidiiuLiit  and  their  cc-rebral  ^ubslratum. 
The  iiist  subject,  "I'ain,"  and  '■'I'las  Canst-s  of  Disj^.iist,"  are  triati-il 
Ity  ihe  nietliinl  eliariietui  istie  of  the  phvsiti-ji.syi-liidogieal  aJialvhis. 
In  the  SLcnnd,  "  The  Cuuscs  di'  Disgust,"  tho  autlu>r  triis  to  ndiu-o 
\\\r.  phtMuimcna  i)f  iiliysical  and  mural  dis^nNt  to  a  foniiuon  law. 
Ilti  arguiH  that  in  llii!  midst  ul'  all  the  divi«rsil  ii-s  ol'  human  tasti-h 
thuio   rujiH  a  uniform  thread;   l^y  I'tdlowing  which  up  to  its  origin 

'    •  l>i(AlN,'  issi. 
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wf  it'iieli  tlio  eoiumon  priiuijtlo  at  tlie  root  of  all.  This  pvint-ijilo 
is  lliat  wc  mo  It-d  to  avoid  liui  ttul,  or  (;vcii  usele.ss,  tilings;  (li><:;ust 
thciufoiv  may  lie  (lefinetl  as  being  primarily  an  instructive  fet'lin*:;, 
the  result  of  hereditary  experiences,  of  self-pruteetion  ;  but  which, 
by  association  of  ideas,  is  liable  to  almost  infinite  extension  and 
fluctuation. 

The  Essay  on  the  "Poisons  of  Intelligence,"  discussing  the 
j>sychical  effects  of  alcohol,  chlorofonu,  hashish,  and  opium,  is 
lull  of  interesting,  if  not  always  new,  matter.  IVychology  must 
l>eci>me  experimental  in  order  to  become  more  exact,  and  cvasj  to 
be  a  meie  description  of  subjeitive  pheiiomena,  in  order  to 
btcomo  truly  scicntitic.  It  must  also  be  subjected  to  the  com- 
parative method  in  two  directions;  seeking  to  unravel  the  complex 
phenomena  of  our  own  minds,  first  by  discovering  the  jirimoidial 
constituent*)  of  conscious  lite  in  the  lower  organisms;  second,  by 
obsei-\'ing  the  disintegrating  ell'ects  of  disease.  The  suj)eriority  of 
the  experitneiital  method  lies  in  the  fact  that  the  conditions  of 
(d)servation  may  bo  altered  at  will,  though  within  nccis-arily 
narrow  circuits,  and  that  the  observer  may  Hpply  the  method  of 
introspection  by  using  himself  as  the  subject. 

Tho  chapter  on  intellectiuil  "roi^ons,"  and  the  next  on  "  Aiti- 
ficial  Homnauibulisn),"  contain  many  illustrations  of  tho  value  of 
the  experiinental  method  ;  whilst  the  two  I^ssays  on  Ilysteio- 
cpile]tsy  ("  Demoniaques  d'autrefois  et  d'aujourdliui,")  contjiin 
]i83'chiial  sttidies  of  this  now  familiar  disease.  The  last  study, 
"  The  King  of  Animals,"  is  of  a  somewhat  different  character,  and 
treats  of  the  relationship  of  man  to  nature,  and  of  his  rights  over 
the  lower  animals;  the  cau.-e  of  experimentitl  physiology  and 
l)athology  finds  anekxiuent  advocate  in  Piofessor  Kiehet,  who  with 
much  reason  points  out  that  if  the  iitilitarian  argument  that 
animals  arc  not  to  bo  sacrificed  for  tlic  sake  of  gratifying  our 
curiosity  had  been  enforced  in  the  case  of  Galvani,  wc  should  l)o 
now  deprivi  d  of  all  the  boons  which  the  discovery  of  dynamic 
electricity  has  conferred  upon  the  liuman  race.  A  copious  ajtpeudix 
of  additional  matter,  in  the  shape  of  notes  to  the  several  subjects 
discussed,  closes  the  book. 

Tho  Essay  on  Somnambulism— which  occupies  110  pages — 
contains  many  valuable  facts  and  views;  and  should  bo  read  along 
with  tho  i>ami)hlets  of  Professors  Pernheim  and  Pitres  by  all 
those  interested  in  the  study  of  tho  human  mind.  Tho  depth  of 
tho  somnambulic  state  varies  considerably  ;  three  stages  have 
been  described,  of  which  the  first,  or  preliminary,  periiul  is 
called  that  of  torpor;  tho  second,  of  excitation  ;  the  third,  of 
stupor;  completeness  of  tho  hypnotisation  is  measured  by  tho 
degree  of  automation  to  ■wliieh  tho  subject  has  Ikjcu  rcduci-d. 
Experiments  on  animals  may  be  of  use  to  i)rove  the  re^tlity  of  the 
jtlicnouu  iia,  but  cannot  lead  to  the  same  results  as  those  on  man, 
who  alone  is.su.•^ce])tii'le  of  displaying  the  characteristic  phenomena 
of  sugi;cstion. 

These  ]>henomena  di-pend  ujum  an  alteration  in  tho  normal 
cerebral  e<iuilibrium,  and  diisect,  us  it  were,   liie  comph-x   mani- 
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festations  of  psychical  life ;  some  components  of  which  are 
abulishcd,  whilst  others  are  placed  in  relief,  and  may  even  be 
exaggerated.  The  inhibitory  influence  of  the  higher  centres  being 
in  abeyance,  the  so-called  spontaneous  exercise  of  mind  is  abolished  ; 
there  remains  nothing  but  certain  manifestations  of  memory,  and 
association  of  ideas  strictly  limited  ta  motiv^es  8uj)plied  by  the 
operator;  the  subject  becomes  a  cerebral  automaton.  In  this  som- 
nambulic state,  also,  the  mutual  action  and  reaction  of  mind  and 
body  upon  one  another  are  displayed  in  a  remarkable  manner ;  not 
only  are  certain  suggested  trains  of  thought  accompanied  with 
appropriate  actions,  but  postures  expressive  of  feelings,  passively- 
impressed  upon  the  limbs,  call  forth  the  corresponding  trains  of 
thought.  Under  the  name  of"  Objectivation  of  types,"  Prof.  Kichet 
describes  a  state  in  whicli  the  subject,  having  lost  the  memory  of 
his  furmer  self,  acts  and  speaks  exactly  as  another  person  whom  he 
is  made  to  believe  to  be. 

A  remarkable  phenomenon  is  that  whilst  the  subject  may  lose 
the  sense  of  his  identit}',  he  does  not  necessarily  lose  the  memory  of 
past  events,  and  yields  a  personal  reaction,  as  it  were,  to  external 
stimuli.  The  whole  subject  of  memory  with  reference  to  the 
hypnotic  condition  is  one  of  the  deepest  interest.  As  a  rule,  no 
reminiscence  of  what  has  been  going  on  in  that  state  is  preserved 
after  the  wiking  up,  though  it  may  revive  during  the  next  hypno- 
tiHatiun.  But  very  important  facts  have  been  brought  to  light 
recently,  showing  that  in  sensitive  subjects  suggestions  made  to 
them  during  their  somnambulism  may  go  on  acting  as  motives  to 
their  actions  in  the  waking  state.  They  then  feel  a  blind,  uncon- 
trollable impulse  to  do  a  certain  thing,posHibly  shameful  or  criminal ; 
they  struggle  against  the  impulse,  and  may  overcome  it  if  the 
actiim  is  suflicicntly  repugnant  to  their  ordinary  nature,  but  not 
otherwise.  The  influence  of  the  suggestion  may  remain  dormant 
for  a  considerable  period  ;  thus  Prof.  IJernheim  relates  a  case  whero 
an  order  given  during  the  hypnotic  condition  to  be  fultilled 
two  months  afterwards,  was  fatally  executed  after  that  interval, 
liut  we  cannot  enter  upon  the  details  of  these  and  the  many  other 
interesting  observations  related  in  ihc  works  before  us;  we  hope  \o 
have  said  enough  to  stimulate  the  curiosity  of  the  reader,  and 
nuike  him  desirous  of  acciuainting  himself  with  the  originals. 

A.  i.K  AV. 


The  Medical  Chronicle:  a  moutlthj  record  of  the  rnujrrsa  of  the 
Mrdiral  iScieiices. — Edited  by  .Iamks  Nivkn.  M.A.,  ^l.l».,  and 
W.  .).  Sinclair,  M.A.,  31.1).     :\lanrb,st.r :  .1.  ll.  Cornish. 

\Vk  ht'artily  ctingratulate  our  M mcliester  mii/nnH  upon  (ho 
excellcncu  of  the  opining  numbiis  of  llu-ir  >ie\v  periodical.  'I'liey 
hav»»  pitched  tlieir  standanl  viiy  high,  and  for  the  sake  tif  Kngbhh 
nicdica!  liliiadnc  W(<  liopn  thty  may  siislain  tlio  elVort.  .\s  tli«« 
lith'   iiiiplii  ;.,  the   .loiiiijial    iii  ciiiilly  deVoted  lo  abslraclw  of  reciut 
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l)iil)lu;ititins,  wliicli  occupy  ahouf  flirco-(juart(;rs  of  (lio  entiro 
iniinltor  of  I'JO  i)ajz;cs.  These  al>istiact8  arc  carefully  selected, 
conscientiously  written,  and  form  a  solid  body  of  readable  ni;ititr, 
occasionally  a8suniin<;  the  sliape  of  short  reviews  or  -svell-digested 
reports;  and  among  them  we  may  mention  the  admirable  cuntri- 
Lutions  of  Dr.  Koss  on  neurological  subjects. 

About  thirty  pages  arc  devoted  to  oiigiual  matter,  consisting  of 
short  articles  on  points  of  practical  interest.  Let  us  note,  en  jiamnut, 
that  to  a  contribution  by  Dr.  Railton  on  pseudohypertrophic 
paralysis,  succeeds — an  instance  of  true  hypertrophy — a  jtaper  on 
the  pidse,  due  to  the  imaginative  exuberance  of  the  nbirpiitous 
Mortimer  (Jranville.  Otherwise  the  Journal  does  honour  to  the 
staff  and  their  associates,  among  whom  so  much  earnestness  and 
ability  is  nianil'est.  We  wish  them  every  success  in  a  literary 
enterprise  woithy  of  the  rapidly  rising  school  in  the  midst  of 
which  it  has  taken  birth. 

A.  l.i;  W. 


Clinical  Figures. — (Brain,  ete.,  Series  III.)      Lebon  ami   Co., 
23,  Soutbuuipton  Buildings,  Chancery  Lane,  London. 

This  third  book  of  Diagrams  of  the  Nervous  System  includes  a 
horizontal  section  of  the  Brain  through  tlie  internal  capstile  aud 
basal  ganglia  (after  Flech-ig) ;  a  section  through  the  crura 
cereliri  at  the  level  of  the  anterior  pair  of  corpora  (juadrigemina 
(Schwalbe) ;  one  through  the  medulla  oblongata  through  the 
middle  of  the  olivary  body  (Schwalbe) ;  and  three  transverse 
sections  of  the  cord  (after  Flechsig)  in  the  cervical,  dorsal,  and 
lumbar  region  respectivel}'.  They  are  very  accurate;  and,  like 
their  predecessoi's,  will  bo  found  of  great  use,  not  only  at  the  post- 
mortem table,  but  at  the  writing-desk  also,  for  taking  notes  of 
published  cases.  Autlmrs  will  be  glad  to  know  th;it  Messrs.  Lebon 
are  prejiared  to  furnish  electro-]ilates  of  the  iigures,  \\ it h  lesions 
marked  on  tliem  on  the  plan  montioucd  at  page  280  of  the  present 
volume  of  •'  Bkain." 

A.  \>K  W. 


^ibstracts  of  Uiritish  anb  Jforelgu  |oiirnaIs. 

A  Case  of  Fatal  Pemphigus-like  Dermatitis,  with  Changes 
in  the  Nervous  System. — By  Dr.  P.  Mayer,  of  Strasslmrg. 

(Al)stract  from  Virchow's  Arch.,  Part  II.  1883.) — The  patient  was 
a  man,  set.  65  years,  and  was  admitted  into  the  Strasslnirg  hospital 
on  November  28th,  1881.  There  was  no  neurotic  family  history, 
nor  any  evidence  of  previous  disease  in  the  patient,  except  that  he 
had  a  double  cataract. 

The  disease  began  three  weeks  previously  with  sevei'e  itching, 
folhjwed  by  an  eruption  of  small  hard  papules,  which  became 
vesicular  and  dried  into  cnists. 

On  admission,  there  was  no  disease  of  the  viscera,  but  on  the 
front  of  the  chest  was  an  eczematous-looking  eruption,  and  on  the 
neck  some  small  itching  papules.  The  eruption  remained  like  an 
ordinary  eczema  for  a  week,  and  then  pemphigus  Indhc  came  on 
the  trunk  and  limbs,  with  general  disturl>anco,  evening  fever, 
frequent  pulse,  litha^mia,  anorexia  and  sleeplessness,  and  pemphigus 
foliaccus  graduallj'^  declared  itself;  large  patches  of  cutis  l»ecame 
discoloured,  the  epidermis  was  throNvn  off  with  very  little  fluid 
exudation  underneath,  and  the  aspect  was  that  of  a  severe  burn. 
Fresh  eruption -patches  came  every  day  ;  but  after  a  time  bullaj 
cofised  to  form,  diarrhoea  set  in,  and  ho  died  on  December  3l8t, 
seven  wcelcs  from  the  commencement  of  the  eruj)tion. 

Post-tiiorteni,  tliero  was  nothing  of  importance  in  th.c  viscera. 
There  was  a  very  little  iliiid  in  tlic  dura  mater  siiinalls,  and  thi> 
inniu"  surface  was  iiaie;  tlio  anterior  roots,  especially  in  the  ilorsal 
regions,  were  rather  t]iin,t]iecauda  eipiina  was  Htinngly  injected,  the 
nerve  fibres  were  rosy,  the  jiostfrior  roots  flattened,  and  the  ei»rd 
was  of  normal  consistency.  In  tiii'  neck  the  white  substance  of  tlie 
posteriv)r  columns  ni-ar  tlie  central  canal  was  somewhat  tniiispareiil, 
had  a  yellowish  hue  as  far  as  the  upper  dorsal  region  ;  hut  here  a 
greyish  streak  began  on  each  side  of  the  postrrior  longitiulinul 
HulciiH  ;  in  the  posterior  columns  the  grey  suhstance  was  every- 
whi'ic    siiiiU    ill.      In     111!'    lowtf    dorsal    ii'gion    wivo     t laiihpaii'nt 
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patclios ;  ill  llie  l;itor:il  oi>lninii.s,  iiKire  marked  still  in  the  lumbar 
ivgion.  There  were  small  luvmorrhagos  in  the  galea  cujtitis — a 
recent  luemorrhago  on  the  under  surface  of  the  ilnra  mater  on  the 
rii^ht,  small  haMUtirrhagic-spotB  on  the  left  ;  the  \nn  mater  was 
(.edematous  ;  there  was  nothing  particular  in  the  brain.  In  the  cord, 
one  centimetre  below  the  decussation,  the  posterior  columns  were 
grevish-yelltiw. 

JliHloloijicol   Invest i gat ion.-^SmaW  pieces  of  slcin  were  put  into 
osmio  acid,  and  large  ones  into  alcohol  and  Midler's  tiuid. 

Microscojiical  examination  of  the  skin  showed  simply  dermatitis, 
with  considerable  cell-infiltration  and  loss  of  epidermis.     The  sub- 
cutaneous nerves  of  the  fore-arm,  dorsum  of  foot  and  leg,  showed 
many  emi)ty  nerve-sheaths  with  numerous  nuclei,  and  scattered 
myeline  drops ;  and  some  nerve   fibres  were  in  the  more  recent 
stages  of  parenchymatous  degeneration,  with  breaking  up  of  the 
medulla  and  accumulation  of  granular  protoplasm,  proliferation  of 
nuclei  in  Schwann's  sheath  in  many  fibres,  and  the  empty  sheaths 
had  moniliform  swellings  filled  with  myeline  balls,  and  tlie  pro- 
toplasm rich  in  nuclei  ;  here  and  there  completely   granular  cells 
had  already  formed,  which  in  varying  number  clothed  the  emjity 
sheaths  and  very  fine  fibres  with  short  links,  and  thin  myeline 
coverings  were  scattered  about.     Many  other  fine  skin-nerves  from 
various  parts  showed  signs  of  degeneration,  aiul  even  some  of  tho 
fibres  of  the  sciatic,  and  larger  branches  of  the   brachial  plexus. 
There  was  nothing  in  the  muscles  or  sympathetic  nerves,  nor  in 
the  spinal  ganglia  or  roots.     In  the  cord — to   the  naked  eye  there 
were  streaks  along  the  longitudiual  fissures  in  tho  whole  cervical 
and    dorsal    regions,    grejush-yellow   discoloured     places     in     the 
posterior  root  bundles  in  the  uj)pcr  cervical,  the  transparent  sjntts 
in   the  lateral  columns  of  the  lower  dorsal  and  lumbar  regions. 
Microscopically — the  interetitial  tissue  in  those  parts  was  thickened, 
the  nerve-tubes  were  surrounded  by  a  firm  connective  tissue,  strongly 
stained  with  carmine,  but  poor  in  nuclei,  and  here  and  there  bands 
of  fibrous  tissue  usually  along  tho  blood-vessels;  the  vessels  them- 
selves had  their  lumen  nari'owod  from  fibroid  thickening  ;  thickened 
fibrous   tissue   also  surnjuuded    the  nervo    tubes   singly,  ami    in 
groups   near   tlie    vessels;    and    in    parts    the  nerve  tubes    were 
shrunken  and   reduced   in   size,  an<l   denuded   of  their  moduUarv 
sheath,  lM,'ing  only  visible  us  small  coloured  dots. 

There  were  no  granular  cells,  but  t)nly  si-anty  corpora  amylacen. 
The  sclerosis  of  the  columns  of  (Joll  ran  in  the  whole  leiiglh  of  the 
cord,  stiongest   towar<ls  tin'   posterior    eominissure  ;    in   Jjurdaeh's 
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Cdluninsit  was  more  in  scattered  patches  about  the  miihlle  between 
Goll's  colnnius  and  posterior  root  zones ;  in  the  lower  dorsal  and 
upper  dorsal  regions  there  was  an  increase  of  the  interstitial 
connective  tissue  in  the  lateral  columns,  though  only  in  the  neigh- 
bourhood of  the  posterior  roots. 

The  anterior  roots  were  quite  healthy.  In  the  grey  substance 
there  was  only  marked  pigmentation  of  many  ganglia  cells,  as  is 
usual  in  elderly  persons. 

Uemarlcs. — The  changes  in  the  skin  were  on  the  whole  in  favour 
of  pemphigus,  though  there  was  more  cell  infiltration  than  usual, 
according  to  the  view  of  some  authorities,  and  there  were  too  many 
nerve-fibres  affected  in  the  skin  for  the  changes  to  be  other  than 
pathological,  while  they  were  proved  not  to  be  senile  in  the  skin 
or  in  the  cord,  by  comparison  with  the  same  parts  in  an  older 
man. 

Whilst  the  cord  changes  were  undoubtedly  older  than  the  skin 
lesions,  it  is  quite  possible  that  it  was  only  when  the  lesions 
reached  a  certain  degree  that  they  were  of  importance. 

The  connection  between  sclerosis  of  the  poseiior  columns, 
irritation  of  the  lateral  columns  and  inflammation  of  the  anterior 
horns,  has  been  pointed  out  by  many  observers  ;  but  it  is  rare  to 
find  bullous  dermatitis  without  i)revious  nervous  symptoms  having 
been  noticed  when  anatomical  nerve  changes  were  found  2)ost- 
mortem. 

Schwimmer  brings  forward  several  cases  with  bullous  cruptitui 
and  cord  lesions ;  his  cases  resembled  ours,  but  were  more  severe, 
with  the  same  parts,  the  columns  of  Goll,  and  posterior  }>avts 
of  the  white  substance  affected,  the  process  having  evidently  started 
there  in  the  neuroglia  and  vascular  scaffulding. 

The  duratitm  of  the  skin  disease  negatived  Babes's  idea,  tliat  the 
cord  lesion  might  be  consecutive  to  the  skin  afteetions.  Similar  skin 
affections  with  cord  lesions,  are  scattered  through  literature : — 
.larisch's  is  a  case  in  point,  called  l>y  him  llevjies  Iris.  In 
a  woman,  set.  Gl,  who  had  had  a  l)ulloiis  eruption  on  tin.-  face, 
trunk  and  upper  extremities  for  five  years  before  aduiittaniv, 
and  i.solated  Itidlje  hen-,  and  there,  and  some  caitsules  and  vesicles, 
there  were  no  sjiinal  symptoms;  but  on  her  deatli,  two  months 
later,  from  pne.iiiaonia,  tte.,  thii  eord  was  alfectod  from  the  IJrd 
cervical  to  the  HLh  dorsal,  \\\  the  anterior  horns,  and  there 
Avas  also  a  sclerosis  of  the  central  git\v  matter.  Jariseh  eun- 
sid«!red  the  wliolo  jiroei-ss  a  neuritis  in  Strieker's  sense.  (,>uiii 
quaiid's    eases,   whieh    developed    into    (tityriuNiM    lubm,  also    had 
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clianges  in  the  nervous  system,  in  tlio  shape  of  a  ilift'iise  myelitis 
witli  incrcjxse  of  neuroglia  and  connective  tissue  round  the  vessels, 
and  also  extensive  parenchymatous  dogoneraticMi  of  tlio  skin 
nerves. 

It  thus  ainK-ars  that,  as  the  result  of  i)athogonetic  irritation,  we 
may  have  papules  and  vesicles,  or  Imlla',  or  exfoliation,  and 
although  these  changes  are  prohahly  neuiotic,  coexistence  is  all 
that  has  been  proved.  It  is  to  be  remarked  that  the  vascular 
changes  in  this  c;\se,  consisting  of  obliteration  of  many  of  the  skin 
vessels  from  endarteritis  obliterans,  and  in  the  cord  from  a  more 
ditfuse  filii'ous  change,  was  limited  to  those  parts.  It  is  quite  possible 
that  though  this  change  was  not  recent,  the  nutritive  changes  led  to 
sclerosis  of  the  interstitial  tissue  of  the  cord,  and  when  this  was 
severe  enough  to  compiess  the  nerve  iihros,  the  skin  was  damaged, 
its  arteriis  blocked,  and  the  jtrocess  Ik  came  so  severe  as  to  kill  the 
patient.  Kurtlier  leseaiches  may  show,  whether  the  vascular 
changes  in  the  skin  and  cord  really  possess  the  importance  assumed 

by  this  hypothesis. 

11.  Ii  vDCLiFFE  Crocker. 

On  Vasomotor  and  Secretory  Troubles  in  Tabes.— l^io- 

fessor  I'itres  has  reissued,  in  jtauiphlet  form,  a  pajjcr  originally 
published  in  the  'Journal  de  ]\Ieducine  de  Bordeaux'  (January 
1884),  wherein  ho  records  a  series  of  symptoms  which  he  observed  in 
five  cases  of  tabes  dorsalis,  an<l  wliicli,  in  the  absence  of  other 
symptoms,  ho  regards  as  of  consitlerablo  value  in  forming  a  dia- 
gnosis. M.  Strauss  gave  a  description,  in  1881,  of  the  "  Ecchy- 
moses  tabetifpies,"  which  may  arise  at  any  part  of  the  body 
afWicted  with  lightning-pains,  and  the  cases  now  recorded  l»y 
M.  ritres  agree  with  his  in  showing  that  these  ecchymoses  usually 
appear  after  attacks  of  pain,  and  wholly  independent  of  any  local 
traumatic;  influence.  In  themselves  they  are  usually  painless,  are 
marked  bj'  much  sanguinolent  effusion,  and  occujty  sites  rather 
beluw  the  points  of  greatest  severity  of  the  lightning-pains,  to 
which,  indeed,  they  seem  to  bear  some  very  definite  relation. 
They  rapidly  disa]»pear,  and  leave  only  a  slight  yelli)wish  stain 
for  a  few  days.  In  one  <>f  his  cases  whii'h  ]tresent«'d  many  of  the 
more  ordinary  B3'mptc»ni8  of  tabes,  the  patient  was  subject  to 
profuse  sweating  of  the  feet  and  lower  part  of  the  legs.  This 
sweating  was  in  fact  the  first  symptom  which,  associated  with 
painful  tinglings  of  the  feet,  In'ought  him  under  mcdiciil  treatment. 
It  was  rapidly  followed   by  imjiairnient  of  vision  and  well-marked 
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ataxy,  and  after  lasting  six  weeks  suddenly  disappeared,  and  gave 
.place  to  violent  lightning-pains  in  the  same  parts.  He  got 
worse  during  the  next  twelve  months,  and  when  seen  by  M.  Pitres 
in  June  1883,  the  skin  of  his  feet  and  lower  third  of  his  legs  was 
of  a  rose  colour,  which  sometimes  was  found  universally  dis- 
tributed, sometimes  appeared  only  in  patches  or  was  occasionally 
absent,  over  these  parts.  The  same  area  was  covered  continuously 
with  small  drops  of  sweat,  which  could  be  seen  in  course  of  forma- 
tion, although  the  feet  at  the  same  time  felt  unduly  cold.  The 
nails  of  the  great  toes  were  crumpled  and  deformed.  The  fact 
that  this  local  sweating  appeared  at  times  when  the  aflfected  area 
presented  no  difference  in  colour  from  other  parts  which  were 
perfectly  dry,  seems  to  show  that  the  condition  was  wholly  inde- 
pendent of  any  vascular  disturbance,  and  to  support  the  A-iew 
that  the  vascular  and  secretory  functions  are  not  under  precisely 
the  same  nerve  control.  Cases  of  this  kind  are  by  no  means 
uncommon,  and  the  symptom  sweating  bears  a  strong  resemblance 
to  those  of  increased  saliva  flow,  vomiting  and  diarrhcea,  which 
have  been  described  by  several  writers  as  met  with  in  the  course 
of  tabes  dorsalis. 

M.  Pitres  records  an  interesting  example  of  sialorrhoea  which 
occurred  in  crises,  was  ushered  in  by  a  strange  sensation  of  burn- 
ing on  the  top  of  the  tongue,  and  lasted  some  two  or  three  hours. 
The  flow  of  saliva  was  enoriiious,  had  no  obvious  cause,  and  was 
unamenable  to  treatment.  These  cases  are  all  brought  together 
with  the  object  of  showing  that  certain  symptoms  of  a  rare  and 
unusual  kind  may  appear  at  the  very  beginning  of  the  disease, 
])efore  lightning-pains,  gastric  or  other  crises,  or  even  ataxy  have 
become  established,  and  that  their  recognition  is  of  groat  clinical 
importance.  A  case  of  the  same  character  is  also  recorded  in 
detail  by  MM.  Raymond  and  Artaud  (' Kevue  de  Mt'-dooine,'  No.  5, 
1884,  p.  414),  where  local  sweating  of  the  most  remarkable  nature 
occurred  in  the  course  of  tabes.  The  authors  give  a  short  renume 
of  the  various  cases  already  published,  by  Nit/.elandol,  Eulenburg 
and  (jiulliiiann,  Kemak,  Putnam  and  othiis,  where  syiiipluuis  wt^re 
noted  as  lieing  apparently  due  to  disturbance  of  the  great  sympa- 
tlietic!.  All  of  tliem  have*  those  Cf)mmon  eharactoristics,  suildfu 
onsL't  ol  tiid  sym|)ti»iii,  and  great  ulmndanco  of  the  sfiivtion, 
wlietht'r  it  Ixi  I'ldiii  tim  salivary  or  sweat  glands,  or  from  the 
stomach  or  intestine.  In  their  own  caso  a  KoklitT  1u«g«n  at  the 
ago  of  ;{.'>  to  have  severe  lightning-puinN,  wiiiih  wi-ro  fulluued 
in  tho  next  decade  by  niMiiy  "I  the  uu'ic  unM:i1  nyMiptoias, 
vol..    Nil.  L'    N 
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occasionally  by  cccliymoses,  by  8ovoro  neuralgia  in  the  distribntion 
of  the  5tli  nerve,  b}'  loss  of  teeth,  squinting  and  impaired  eight. 
He  suffered  when  the  authors  saw  liiin  from  severe  lightning- 
pains  in  tlie  legs,  and  each  attack  was  accompanied  with  copit)Us 
swL-ating  from  the  att'ccted  limbs.  Now  and  then,  also,  he  has  the 
inches  ecchymoiiques.  Severe  pains  are  also  felt  in  the  upper  limbs, 
but  more  ospocially  are  they  severe  in  the  occipital  and  temporal 
regions,  with  giddiness  and  the  sensation  of  a  bar  of  iron  piercing 
from  one  ear  to  the  other.  He  has  lost  most  of  his  teeth,  and 
some  of  his  nails  are  grievously  altered.  The  most  extraordinary 
feature  in  the  case,  however,  is  profuse  sweating,  limited  to  the 
right  half  of  the  head  after  each  meal.  About  ten  or  fifteen 
minutes  after  eating  he  feels  a  sens  ition  of  pricking  or  warmth  on 
the  right  side  of  the  face,  which  forthwith  is  bedewed  with  limpid 
acid  sweat  which  pours  off  in  innumerable  drops.  There  is  little  if 
any  change  to  be  noted  in  the  colour  of  the  right  face  at  this  time, 
its  temperature  is  but  very  slightly  higher  than  that  of  the  left, 
and  there  is  no  alteration  in  the  size  of  the  pupil.  The  sweating 
occurs  on  the  right  side  of  the  head  and  right  shoulders,  as  well 
as  on  the  face,  but  while  it  comes  there  only  after  lightning-pains, 
on  the  face  it  is  after  every  meal.  There  is  no  defect  or  change  of 
taste  or  smell,  biit  the  man  believes  there  is  increased  flow  of  saliva 
on  the  right  side  while  sweating  lasts.  The  result  of  a  subcutaneous 
injection  of  nitrate  of  pilocarpine  was  not  dififerent  on  the  two  sides. 
This  symptom  would  appear  to  depend,  say  the  authors,  on  some 
disturbance  of  function  of  the  great  sympathetic,  in  connection  with 
disease  of  tlie  spinal  cord,  and  it  is  well  known  that  degeneration 
is  frci^uently  found  in  those  parts  of  the  cord  where  M.  Pierrot,  by 
recent  lesearches,  has  placed  the  central  origin  of  the  sympathetic. 
The  authors,  however,  say  nothing  about  pcri[iheral  neuritis  or 
degeneration,  and  it  seems  quite  possible  that  nxany,  if  not  all, 
of  these  strange  symjitoms  may  bo  duo  to  peripheral  disease  of 
nerve-trunks,  rather  than  to  irritation  of  more  central  parts. 

F6re   and   Others   on  the  "Pied  Tabetique."— We  have 

before  us  no  fewer  than  three  papers  on  tliat  rare  form  of  arthro- 
jtathy  to  which  the  name  of  "pied  tabeti(|ue"  has  been  given 
by  MM.  Charcot  and  Fere,  in  a  description  of  the  then  known 
cases  in  the  '  Ardi.  de  Neurologic  *  (188;?,  t.  vi.  p.  30") ).  Four  cases 
wore  there  recorded,  and  to  them  may  now  be  added  three  moro, 
possessing  certain  common  features.  M.  Fi'-re's  more  recent  case, 
(•Kevue  de  Mcdecino,'  1884,  No.  G,  p.   47.{),  is  that  of  a  man  aged 
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52,  wLo  came  under  observation  in  January  of  the' present  year,  and 
who  as  long  ago  as  1872,  after  a  severe  fall,  began  to  complain  of 
violent  pains  having  all  the  characteristics  of  the  lightning-pains 
of  tabes.  At  times  also  he  had  partial  paralysis  of  the  bladder  with 
almost  total  impotence,  and  during  the  last  two  years  occasional 
attacks  of  apparently  caiiseless  diarrhoea.  There  had,  however, 
been  little  or  no  difficulty  in  walking,  although  when  first  seen 
there  was  unquestionable  ataxy  in  gait,  which  with  various  other 
symptoms  made  the  diagnosis  certain.  About  two  years  previously 
his  right  foot  had  begun  to  swell  without  obvious  cause,  and 
changes  in  it  had  gradually  supervened,  so  that  wlien  examined  by 
M.  Fere  it  was  found  thickened  along  the  inner  border,  which  had 
sunk  lower  than  normal.  This  result  is  seen  very  strikingly  in 
the  impressions  of  the  two  feet,  as  shown  in  woodcuts  accompany- 
ing the  paper,  for  while  that  of  the  sound  foot  has  a  normal  concavity 
on  the  inner  side  where  the  arch  of  the  foot  prevents  contact  with 
the  ground,  the  whole  sole  of  the  right  foot  so  touches  the  ground 
as  to  make  one  continuous  lino  along  its  internal  margin.  The 
circumference  of  the  right  foot  was  found  increased  at  the  level  of 
the  cuneiform  bones,  and  there  was  a  well-marked  projection  of 
the  dorsum,  with  a  sensation  of  increase  in  the  size  of  the  first 
metatarsal  and  the  internal  cuneiform  bones.  The  whole  sole  of 
the  foot,  however,  seems  somewhat  shrunken.  M,  Fere  enters  into 
a  consideration  of  the  actual  cause  of  the  deformitj',  and  looking 
into  the  constructii>n  of  the  arch  of  the  foot  points  out  that, 
from  its  form  and  build,  destruction  of  the  ligaments  whith 
retain  the  second  and  third  cuneiform  bones  in  place  must  lead 
to  displacement  upwards  of  one  of  them  by  the  lateral  pressure 
of  the  other  two.  He  suggests  that  tliis  displacement  of  a  cunei- 
form lx>uc  is  the  real  cause  of  the  strange  alteration  in  the  8hui»o 
of  the  foot. 

The  same  journal  (p.  48G)  also  contains  an  account  by  T)t. 
Boyer  of  a  case  which  fell  under  his  care,  and  in  whieh  he  had 
the  good  luck  to  bo  able  to  make  post-mortem  examination  of 
the  affected  limb.  The  case  is  that  of  a  man  aged  45,  in  whom 
the  symptoms  began  as  hmg  ago  as  1870.  A  severe  lumbago 
was  then  foUoweil  by  violent  lightning-pains,  and  in  the  courNo 
of  a  year  or  ho  by  spoiitain-ous  disloeation  of  tlio  riglit  hip. 
Alter  four  or  live  yeaiN  had  elapsed,  the  man  had  exteiisivo 
swelling  of  his  right  knee,  whii-h  Kiibisided  and  left  the  bont-s 
enlarged.  Almiit  the  saiae  time  Ixith  his  fi>et  wen*  uttueked 
in    llie    .sanii-   way,    and   were    K<ft  enlarged  and    nuuh   detoinud. 

'J  .\    2 
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Not  until  1879,  liowever,  did  any  ataxy  become  developetl,  bwt 
once  begun,  it  rapiiUy  increased.  The  patient  died  from  "  tuber- 
culosis" in  August  1883.  Passing  over  other  conditions,  there 
■were  remarkable  osseous  changes  in  the  right  hip,  in  both  knees 
and  in  the  feet.  I'he  hip  was  completely  dislocated,  and  the 
capsule  of  the  joint  was  found  converted  into  a  thick  osteo- 
cartilaginous shell,  and  there  were  numerous  bony  deposits — one 
especially  large  being  just  below  the  small  trochanter,  at  the 
upper  end  of  the  femur,  which  with  the  ossified  capsxile  formed  a 
sort  of  new  jt>int,  the  head  and  great  tri)chanter  having  completely 
disappeared.  The  epiphyses  of  tlie  tibiie  and  femora  had  obviously 
undergone  considerable  atrophy,  the  spongy  tissue  thereof  being 
suft,  friable  and  vacuolated.  The  lesion  of  the  feet  was  symmetrical, 
and  consisted  of  enlargement  of  the  astragalus,  caleaneum  and 
scaphoid,  without  anchylosis,  and  more  notably  of  enlargement 
with  anchylosis  of  the  cuboid  and  three  cuneiform,  with  their 
articulating  metatarsal  bones.  The  spongy  tissue  of  all  these 
bones  was  decidedly  softened  and  friable.  Vet  another  case  of  a 
like  nature  is  to  be  found  recorded  in  the  same  journal  for  May 
(p.  418),  by  MM.  Gaucher  and  Duflocq,  of  "  arthropathic  tibio- 
peroneo-tarsienno  gauche  tabOtique."  At  the  age  of  25  a  soldier 
had  a  severe  attack  of  chulera,  and  from  that  time  onwards  his 
disposition  completely  changed,  and  he  became  subject  to  attacks 
of  great  nervous  irritability,  and  shortly  afterwards,  in  18o0,  to 
lightning-pains  in  the  legs.  About  tlie  same  time,  also,  ataxy 
began,  and,  along  with  the  pains,  this  continued  in  varying 
degree  until  1809.  In  this,  year  these  sjMuptoms  became  more 
prominent,  and  to  them  were  now  added  aniosthesia  of  the  soles, 
occasional  diplopia,  and  loss  of  acuity  of  vision.  During  the 
siege  of  Paris  in  1870-71  ho  rapidly  got  woi-se,  became  subject 
to  hysterifonn  attacks,  and  occasionally  had  oedema  of  the 
lower  part  of  the  legs.  During  one  of  these  complex  seizures 
in  1881,  the  whole  left  leg  became  oedomatous,  but  the  swelling 
subsided  after  a  few  days'  rest  from  all  parts  except  the  ankle 
and  foot.  Under  prolonged  treatniint  this  indolent  swelling 
of  the  soft  parts  idmost  entirely  disappeared,  leaving,  how- 
ever, very  obvious  bony  enlargement  of  the  lower  part  of  the 
tibia.  Again  in  the  same  year  he  had  another  attack  of  sevoro 
pain,  followed  by  a  like  a-dema,  by  a  steady  increase  of  the  other 
Bvmptoms,  with  incontinence  now  of  both  urine  and  frcces,  and 
ataxv  of  the  upper  limbs.  Leaving  aside  a  minute  description  of 
the   many   symptoms   present,  the    legion    uf   the   ankle    is    thus 
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described  when  seen  in  1883.  Tarsal  and  metatarsal  bones  are  un- 
altered, with  the  exception  of  some  enlargement  of  the  head  of  the 
first  metatarsal.  The  anterior  part  of  the  internal  malleolus  is 
much  enlarged,  and  presents  a  uniform  smooth  swelling,  which 
gradually  fades  away  into  the  shaft  of  the  tibia,  which  thus  appears 
to  have  a  well-marked  curve  inwards.  The  most  noteworthy  change, 
however,  is  in  the  fibula,  which  at  its  lower  fourth  begins  to  be  en- 
larged, and  increases  in  size  downwards,  so  as  to  present  a  large 
osteophytic  tumour  on  its  anterior  part,  which  is  separated  from 
the  external  malleolus  by  a  depression,  which  thus  gives  it  the 
appearance  of  being  a  second  external  malleolus.  These  cases  all 
present  certain  common  features.  In  all,  lightning-pains  were 
prominent ;  in  none  was  ataxy  a  pronounced  early  symptom,  nor 
were  there  true  gastric  crises.  In  each  the  bony  changes  were  pre- 
ceded by  severe  attacks  of  pain,  associated  with  sudden  oedema  of 
the  parts,  and  these  changes  seem  in  all  of  them  to  have  consisted 
of  atrophy  here,  and  of  the  growth  of  exostoses  there.  In  all,  the 
changes  themselves  and  manipulation  of  the  afiected  joints  were 
almost  painless.  The  cases  are  a  valuable  addition  to  those  which 
have  been  already  published,  and  they  go  to  show  that  the  small 
joints  and  bones  of  the  foot  and  ankle,  though  less  often  attacked, 
are  liable  to  the  same  sort  of  arthropathic  aflfections  in  the  course  of 
tabes  dorsalis  as  are  the  larger  joints  of  the  body.  The  whole 
series  of  cases,  here  given  in  briefest  abstract,  forms  an  important 
contribution  to  the  study  of  this  marvellous  disease,  which  seems 
daily  to  widen  the  domain  of  its  symptoms,  and  which  may  como 
under  observation  when  wholly  unexpected,  and  in  the  most  de- 
ceptive guise.  It  is  not  without  interest  to  note,  that  in  four  of 
the  nine  cases  recorded  in  these  various  papers  there  is  a  clear 
history  of  syphilis,  and  that  in  none  of  them  is  any  special 
mention  made  of  rheumatism,  cither  in  the  patients  themselves  or 
in  their  families.  To  the  existence  of  this  latter  disease  in  thoso 
afflicted  with  arthropathies  it  would  be  well  if  future  obsorvors 
were  to  direct  very  careful  attention,  for  the  special  character  of 
these  Ko-callcd  Charcot's  joint  diseases  is,  as  it  is  well  known, 
d(jubted  by  very  competent  observers,  and  this  point  not  less  than 
others  has  yet  to  be  cleared  up  with  reference  to  the  a-tiology  and 
pathology  of  tabes  dorsalis. 

Dubler    on   Neuritis  in  Heii)es  Zoster.^  •«»   ;'»   ab<^tnu>t 

of  a  ])rcvioUH  contribution  of  MM.  I'itroH  and  N'ailliiiil  on  '*  Nou- 
tiauiiiatic    I't  rij>liiial    NouiitiH"    (  m'o  '  I>kain,'    \'<'1.    \I.    p.   i»'>'>), 
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icfcrcnco  was  made  to  a  case  of  theirs,  where  inflammatory 
degeueration  of  two  intercostal  nerves  was  regarded  as  the  cause 
of  attacks  of  Herpes,  and  to  their  belief  that  microscopical 
examination  had  been  too  exclusively  directed  hitherto  to  central 
structures  rather  than  to  the  nerve-trunks  themselves. 

Dr.  A.  Dubler  now  brings  forward  (Virchow's  '  Archiv,'  May 
1884,  p.  185)  two  cases  of  great  interest,  where  by  very  careful 
examination  the  presence  of  peripheral  neuritis  was  as  clearly 
cstal)lished  as  was  the  absence  of  central  disease.  In  one, 
the  inilamniation  of  the  intercostal  nerves  was  clearly  duo 
to  their  being  involved  in  some  periosteal  swellings  of  the  ribs, 
from  wliich  jioints  of  irritation  the  degenerative  changes  had 
spread  and  involved  their  very  finest  endings  both  in  muscle  and 
skin.  1'ho  cause  of  the  neuritis  was  not  so  obvious  in  the  other  case, 
but  the  peripheral  changes  were  not  less  pronounced.  In  this 
Becond  case  it  is  noteworthy  that  the  t^pinal  ganglion  of  one  of  the 
affected  intercostals — the  9th — showed  degenerative  changes,  but 
only  in  that  part  of  it  to  which  the  degenerated  fibres  of  tho 
trunk  itself  could  be  traced,  and  as  no  such  changes  were  to  be 
found  in  the  ganglia  of  the  other  diseased  nerves,  it  seems 
probable  that  the  neuritis  may  have  begun  as  spontaneously  in  the 
ganglion  as  in  the  trunk,  and  that  there  was  really  no  connection 
between  the  two.  Plates  are  given  of  tlie  microscojiical  appearances, 
which  are  seen  to  be  of  the  same  nature  as  have  been  described 
by  Pitres  and  A'aillard.  M.  Dubler's  jiaper  is  worthy  of  careful 
perusal,  for  in  addition  to  his  own  cases,  recoi'ded  at  great  length, 
he  refers  to  niimerous  others  which  have  been  i»ublished,  and  ho 
shows  how  really  inadequate  were  the  examinations  made  in  them, 
and  how  necessary  it  is  to  subject  tho  nerve-trunks  themselves, 
throughout  their  whole  lengtlis,  to  microscopy.  It  is  indeetl  some- 
what remarkalile  tliat  the  discovery  of  these  i)eri})heral  changes 
is  of  comparatively  recent  date,  for  the  suspicion  has  long  existed 
that  some  change  in  the  nerve-trunks  themselves  must  underlie 
tliat  form  of  Herjtcs  which  accurately  follows  the  line  of  nerve- 
dihtributioii.  As  long  ago  as  1809,  liroadbuut  wrote  in  a  paper  on 
*'  Speculations  concerning  ]Icri»es  Zoster,"  that  the  "  j^rovisional 
hypothcKis  "  at  whicli  ho  had  arrived  as  the  proximate  cause  of 
iierj)es  Zoster,  was  that  there  was  "some  mulcfined  condition  of 
a  nerve-trunk,  wliethcr  inllammatory  or  aniemic  or  otiier  he 
Mas  not  })rc]iared  to  say,  or  how  it  was  induced,  and  that  tho 
jiarticular  part  of  the  nerve  affected  was  certainly  not  the 
root." 
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Scliulz  on   the    Importance  of   Tendon-reflex   in    the 
Examination    of    Suspected    Simulation    of   Spinal-cord 

Diseases,  {Deutsches  Arch,  fiir  Klin.  Med.  Feb.  1883,  p.  455.) — 
After  giving  a  careful  resume  of  the  different  views  which  are 
held  on  the  physiological  import  of  the  so-called  tendon-reflexes, 
Schulz  comes  to  the  conclusion,  from  the  clinical  observation  of 
numerous  cases,  that  simulation  of  ankle-clonus  or  of  the  absence 
of  patellar  tendon  reflex  (knee-jerk)  is  a  thing  absolutely  im- 
possible. Two  striking  objective  phenomena  can  thus,  regardless 
of  the  patient's  will,  be  always  investigated  in  cases  of  suspected 
simulation  of  paralysis ;  and  Schulz  points  out  the  value  of  this 
observation  in  cases  of  alleged  injury  from  railway  accidents. 
The  instances  have  not  been  few  in  this  country  where  the 
presence  or  absence  of  these  phenomena  has  afforded  invaluable 
aid  in  diagnosis  when  no  objective  sign  could  be  discovered 
amongst  overwhelming  numbers  of  subjective  S}mptoms,  and 
Schulz  tells  how  in  Germany  also  it  is  especially  after  railway 
collisions  that  simulation  of  paralytic  maladies  is  most  likely  to  be 
found.  Railway  and  post-oflfice  servants  have  learnt,  he  says,  from 
one  another  the  complex  symptoms  of  the  raihcay  sj-ine,  and  it  is 
therefore  most  important  for  the  surgeon  to  be  armed  with  some 
means  of  diagnosis  which  is  practically  conclusive.  Hardly 
sufficient  stress  is  laid,  perhaps,  on  the  fact  that  both  ankle-cloniis 
and  exaggerated  knee-jerk  may  be  sometimes  met  with  in 
paralytic  conditions  not  dependent  on  organic  disease  of  the  spinal 
cord  or  in  certain  functional  states  of  the  nervous  system,  but 
there  is  every  ground  for  believing  that  true  ankle-clonus  and 
abolition  of  knee-jerk  are  absolutely  beyond  the  active  will  of  the 
patient.  There  yet  remains  a  small  percentage  of  cases,  so  small 
as  scarcely  to  lessen  the  value  of  the  phenomenon — wliere  the 
knee-jerk  is  normally  absent.  Berger,  for  example,  found  it  absent 
in  22  out  of  1401)  presumably  healthy  men,  and  in  004  schovd- 
children  of  both  sexes  examined  by  Block  it  was  wanting  in  5, 
of  whom  4  certainlj'  belonged  to  neurotic  families,  one  of  them, 
moreover,  having  curvature  of  the  si)iiie,  and  only  one  being  abso- 
lutely sound.  Thi!  difliculty  of  eliciting  the  knee  jerk  is,  mon-ovor, 
great  in  short  thick  legs,  as  has  been  pointed  out  by  Wi-Mtphal  ; 
and  perhaps  wo  are  as  yet  ignorant  of  soino  possible  variations 
of  the  Bo-calh;d  relli-xcN  within  thu  limits  of  pcrfeet  hoilth. 

UkKIIIUI    NV.    Vxi'K. 

Remak  on  Hypoglossus  Spasms.    (  ^'"^   f^i''>-    H  .•./«  ii.vAr. 
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1883,  No.  34.) — A  man,  33  years  olil,  suddenly  felt  numlmcss  in 
the  left  half  of  the  tip  of  the  tongue,  taste,  feeling  and  luoAX-mcnt 
being  unaflfected  at  first ;  the  numbness  spread  in  two  weeks  to 
the  middle  of  tongue,  the  inner  side  of  left  half  of  lower  lip  and 
corre.sponding  gum,  and  at  tlie  same  time  ho  had  painless  spasms 
of  tongue,  aflfecting  him  in  speaking  and  eating.  Slight  paralysis 
of  left  facial  nerve,  as  shown  by  lowering  of  left  side  of  mouth, 
was  present ;  the  spasm  of  the  tongue  consisted  in  a  flattening 
and  narrowing  of  the  upper  surface,  and  rapid  protrusion,  forty 
times  a  minute,  while  corresponding  rh3'thmical  contractions  of 
the  muscles  of  tongue  between  the  lower  jaw  and  the  hyoid  bono 
occurred,  and  affecting  especially  the  genio-h3'oid  muscles.  Move- 
ments were  increased  when  the  tongue  was  protruded.  Otherwise 
voluntary  movements  free  in  all  directions.  Sensibility  normal ; 
teeth  healthy.  Taste  and  sensibility  of  all  kinds  normal.  Electric 
excitability  normal  ;  by  tetatiizing  left  side  of  tongue  the  spasms 
ceased.  Speech  not  altered,  except  thick  ami  slow,  and  talking 
did  not  increase  the  movements.  Has  often  bitten  his  tongue. 
Movements  increased  by  eating  and  not  by  drinking.  Velum 
palati  normal. 

After  some  days  he  had  severe  clonic  and  tonic  convulsions  of 
the  left  side  of  tho  face,  especially  the  buccinator,  zygnmatici, 
triangularis  and  quadratns  menti,  digastricus  and  platysma 
myoides  muscles,  while  tho  upper  branches  of  facial  nerve  were 
not  affected ;  the  patient  was  prevented  from  speaking  or  eating 
for  one  minute  while  this  attack  lasted.  After  these  attacks  tho 
movements  of  the  tongue  were  lessened,  but  the  paresis  of  left  sido 
of  face  was  rather  more.  Subsequently  several  convulsions  occurred 
five  or  six  times  a  day  on  eating  and  also  spontaneously,  while  tho 
original  movements  of  the  tongue  stopped  altogether,  lieinak 
quotes  Romberg's  opinion,  that  hypoglossus  spasm  associated  with 
mastication  is  tho  rarest  form  of  tho  disease. 

Ho  refers  to  cases  of  hypoglossus  spasm  produced  by  attempts 
to  articulate.  Abo  to  one  of  Weir  Mitchell's,  with  painful  spasm 
of  the  tongue,  spreading  to  the  facial  nerve,  and  cured  by  tho 
extraction  of  a  tooth. 

From  absence  of  pain  or  an}'  peripheral  irritition,  a  reflex  cause 
cannot  be  substantiated.  He  considers  that  the  lesion  might  be  in 
the  hypoglossus  nucleus,  and  also  in  the  left  facial  nucleus  con- 
tiguous to  it  ;  or  in  tho  right  ascending  frontal  convolution  of 
brain,  although  there  is  no  aphasia  and  no  loss  c»f  sensation,  'JVoat- 
ment  such  as  by  galvanic  current  and  nervo-stretching  would  bo 
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inflnonced   by  a   correct   regional  diagnosis   and   by  determining 
whether  the  disease  is  functional  or  organic. 

The  attacks  diminished,  and  were  finally  cured  in  eight  days  by 
treatment  with  iodide  of  potassium,  bromide  of  potassium,  and 
daily  stabile  galvanic  treatment  with  the  anode  pole  to  the  infra- 
maxillary  region  and  left  side  of  neck  and  throat. 

Rumpf  on  Influence  of  Narcotics  on  the  tactile  Sen- 
sibility of  the  Skin.  {Vortrcuj  2ter  Med.  Congr.  Wie^^haden, 
April  1883.)— He  employed  hypodermic  injections  of  hydruchlorate 
of  morphia,  from  i  to  ^  of  a  grain,  and  in  G  to  7  minutes  a  diminished 
cutaneous  sensibility  over  the  whole  body  was  noticed  which 
reached  its  maximum  in  an  bour  ;  the  sensibility  was  tested  by  an 
aesthesiometer.  He  agrees  with  Jolly — and  so  differs  from  Eulen- 
burg — that  sensibility  is  not  more  diminished  at  the  point  of 
injection,  than  over  the  rest  of  the  body  ;  but  he  thinks  that  under 
pathological  conditions  the  local  effect  might  be  stronger.  Chloral 
hydrate,  given  by  the  mouth,  produced  less  effect  than  was  ex- 
pected, and  after  a  dose  of  30  grains,  sufficient  to  produce  drowsi- 
ness, only  a  very  slight  diminution  of  sensibility  was  obtained. 
Alcohol  by  the  mouth  in  doses  of  about  1^  ounces  diminished  the 
sensibility,  particularly  in  the  lower  limbs.  Bromide  of  potassium 
in  drachm-doses  gave  the  most  decided  diminution  of  sensibility. 
Extract  of  hyoscyamus  had,  contrary  to  expectation,  no  particular 
effect.  Cannabinum  tannicum,  the  glucoside  of  Indian  hemp,  in 
doses  of  4  grains  by  the  mouth,  caused  considerable  lessening  of 
HOUhibility,  and  also  produced  calm  sleep.  Caffoin,  J  to  1^  grain 
in  an  ounce  of  coffee  had  a  very  strong  influence  in  increasing  the 
sensibility  of  the  skin,  but  the  effect  soon  passed  off.  Me)rphia  had 
tho  most  effect,  and  bromide  of  potassium  next. 

Kast  on  Ataxic  Movements  in  disease  of  the  Spinal-Cord 

(N<(t.  Forach.  Gesells.  Freihurg). — Ho  discusses  tho  theory  of  co- 
oi<liiiation,  mentioning  that  there  exists  a  hypothclicul  Hystom, 
whi<;li  receives  motor  impulKOS  from  tho  curtical  et'ntrea,  and 
direclH  them  to  tho  various  groups  of  muaclos ;  and  if  those  motor 
impiilsos  aro  deficient,  owing  to  a  lesion  of  tho  co-ordinating 
syHtcmH,  or  to  somo  hindranco  in  tho  porii>heral  tractn,  faulty 
combination  is  tho  result,  iind  hence  ataxia.  Ho  asks  whother 
correct  co-ordination  is  due  to  contripotal  Konsory  imi»ri'8KionH,  or 
to  purely  motor  iiii|iulscH.  Ataxia  ocfiiis  iit  tubes,  Frioilroioh's 
disea.-o,  disseminated  bck-roBis,  and  ataxia. 
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He  qiiotcs  cases  of  KahltT  and  Pick,  and  Vulitian,  •with  nniltlplo 
IuIktcIos  of  cord  in  the  case  of  funner,  and  Ki>inal  compression  in 
tliat  of  the  hitter  author,  associated  with  atJixic  movements.  Ho 
gives  in  cxtenso  the  case  of  a  man  wlio  had  fracture  of  the  dorsal 
vcrtebrai  from  a  fall,  extravasation  in  the  dura  mater,  myelitis  of 
the  dorsal  cord  from  comi>rtssion,  complete  motor  paraplegia, 
slight  loss  of  sensation,  gradual  motor  recovery  in  eight  weeks, 
but  with  typical  ataxia  of  legs,  ending  in  complete  recovery. 
AVhen  tlie  ataxia  was  developed  ho  hail  full  motor  pttwer  in  the 
legs.  In  the  right  leg  ataxia  and  loss  of  sensilnlity  to  touch  and 
pain  were  more  marked  than  in  the  left.  Ataxia  was  not  much 
increased  on  closing  the  eyes.  Both  knee-jerks  readily  olitained; 
no  ankle  clonus;  plantar  reflexes  active;  sphincters  not  aflVcted. 
Left  leg  recovered  before  the  right. 

In  another  case  of  acute  transverse  myelitis  of  the  dorsal  cord, 
with  complete  motor  and  almost  complete  sensory  paralysis  of  both 
legs  to  touch,  temperature  and  pain,  incontinence  of  urine  and 
feces,  there  was  decided  ataxia  with  return  of  motor  power. 
C»implete  recovery  in  eighteen  months.  In  this  case  the  plantar 
reflex  was  active,  cremasteric  absent ;  knee-jerk  well  obtained, 
left  more  than  right ;  ankle  clonus  on  left,  not  on  right.  NVhen 
he  had  a  complete  return  of  motor  power  the  ataxia  persisted,  and 
was  more  marked  in  the  right  than  the  left  leg. 

Kast  remarks  that,  in  these  two  cases,  a  stage  intervenctl  between 
the  complete  motor  paralysis  and  return  of  muscular  power,  in 
which,  with  almost  complete  motor  power,  there  were  consideralde 
defects  of  co-ordination  and  ataxia.  In  these  cases  he  thinks  that 
either  the  extensive  myelitic  process  involving  the  whole  transverse 
section  of  the  cord,  had  disappeared  from  all  parts,  leaving  its 
eft'ect  most  in  the  posterior  columns  containing  the  co-ordinating 
tracts ;  or  that  here  the  lesion  was  from  the  beginning  most 
intense ;  or  that  for  some  reason,  lying  outside  this  tract,  its 
recovery  or  that  of  its  collateral  fibres  had  been  unduly  retarded. 
He  draws  attention  to  tlie  laxed  condition  of  the  muscles  and 
joints,  which  was  very  marked  in  this  patient,  and  which  has  been 
considered  an  explanation  of  the  ataxia  in  these  cases. 

He  quotes  Tsehirjew,  who  considers  tliat  the  tracts  for  the  pre- 
servation of  muscle  tonus  arc  identical  with  those  for  the  conduc- 
tion of  tendon  reflexes  ;  and  the  failing  of  the  muscle  tonus  of  the 
antagonizing  muscles,  produced  by  the  interruption  of  the  cen- 
tripetal nerve  tracts,  causes  the  excessive  and  irregular  movement 
of  the  limbs  ;  and  this  disturbance  of  movcmont  produced  by  the 
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lesion  of  these  peripheral  regulating  apparatus,  he  calls  peripheral 
ataxia.  He  also  thinks  that  the  absence  of  the  tendon  reflexes  is 
caused  by  a  slighter  lesion  of  nerve  fibres,  than  are  the  loss  of 
muscle  tone,  and  the  ataxic  movements  of  co-ordination,  due  to  the 
tonus  of  antagonizing  muscles  ;  and  thus  tries  to  explain  the  incon- 
gruity of  the  presence  of  the  tendon  reflexes  with  the  disturbance 
of  co-ordination.  Westphal  and  Senator  oj^pose  this  theorj' ;  and 
Kast  thinks  that  his  cases  prove,  that  absence  of  tendon  reflexes 
is  not  necessary  for  ataxia. 

Kast  on  Reflex  Saltatory  Spasm.    (Neurol.  Centrll   1883, 

No.  14.) — Patient,  a  man  39  years  old,  with  no  neurotic  family 
history,  complained  of  convulsive  "drawing"  of  both  legs  from 
the  calf  upwards.  Onset  sudden.  One  morning  he  could  not 
stand  still  on  his  feet,  as  soon  as  they  touched  the  ground  the  heels 
lifted  up  and  caused  him  to  stumble  and  fall.  There  was  some 
increase  of  patellar  reflex ;  he  got  better  after  being  ia  bed  a 
month,  and  resumed  work.  Sub.'^equently,  when  very  tired  from 
walking,  he  suddenly  had  cramp  in  the  calves,  severe  shaking  of 
both  legs,  and  fell  down,  and  thu  shaking  occurred  whenever 
he  tried  to  walk.  After  seven  weeks  in  hospital,  with  warm 
baths  and  constant  current,  he  got  better,  but  the  same  symptoms 
came  on  again  when  he  was  tiied.  When  put  on  to  his  legs,  the 
muscles  contract  rhythmically  and  his  heels  are  raised  otf  the 
ground,  the  shaking  extends  from  the  calf  to  thighs  and  buttocks; 
he  staggers  and  fails.  Mut^cular  power  intact.  No  tremor  on 
voluntary  movement  when  lying  down,  no  inco-ordination,  no 
rigidity.  Sensibility  normal.  Muscle  sense  and  electric  btate 
normal. 

Patellar  tendon  reflexes  excessive  on  loth  aiiJcs.  Ankle  clonus 
present,  but  sometimes  prevented  by  a  slight  tetanic  rigidity  of 
the  calf-muscles.  Skin  reflexes  increased,  plantar  abdominal  und 
cremasteric,  in  both  lower  limbs  increased  tendon  nflixcs.  lie  got 
better  with  a  generous  diet,  and  was  al)le  to  walk  in  ten  days  ;  but 
clonus  of  the  calf  muscles  coidd  bo  produced  when  ho  was  made  to 
stand  on  li is  toes;  tendon  and  skin  reflexes  gradually  diminisln-d 
till  ankle  clonus  disappeared.  Kast  states  that  only  nine  cases 
have  been  nuticed.  Jlu  (|UoteH  Erb  in  support  of  the  theory,  that 
this  disease  is  prubalily  duo  to  ini;ii'aKed  nllex  irritubility  and 
especially  of  the  tendon  relltxis,  and  is  rather  u  symptom  of  dilVi-ieut 
disouHCH  than  a  dihtinct  form  of  spasm.  Ktliis  to  u  wise  of  IVtiiuu's, 
where   tlie  patellar  ttiidon  relUx  was  very  wiak,  and   later  ov.  wuk 
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not  olitained,  and  anklo  clonus  was  absent  throughout ;  Imt  (his 
case  was  prubahly  an  acute  disseminated  cerebro-spinal  disease. 
In  Kast's  case  the  spasms  couhl  sometimes  be  stopped  by  conipres-' 
sing  the  muscles  or  by  cutaneous  electric  irritation,  but  not  by 
voluntaiy  impulses. 

The  term  of  reflex  saltatory  spasm  was  first  given  to  these  cases 
by  r»ambergcr.  Kast  thinks  that  the  saltatory  spasm  can  occur  as 
part  of  an  acute  disturbance  of  co-ordination,  and  can  exist  when 
there  is  extensive  diminution  or  even  absence  of  the  skin  and, 
tendon  reflexes. 

C.  E.  Beevor,  M  D. 

Associated  Systematic  Sclerosis  of  the  Columns  of  the 

Cord. — 111  the  Archiccs  of  Neurology  (January,  1884)  Drs.  Bullet 
and  Marie  report  a  case  of  sclerosis  of  combined  systems  of  the 
cord  which  presented  clinical  and  pathological  aspects  of  much 
interest.  The  patient,  four  years  prior  to  admission  into  Sal[)e- 
tricre,  suflfered  from  aml)lyopia,  and  became  completely  amaurotic 
within  a  year,  with  the  accompaniment  of  severe  headaches, 
compared  to  the  pressure  of  an  iron  band  around  his  head :  there 
was  no  vomiting.  Three  years  subsequent  to  this,  "  lightning 
pains  "  began  in  the  limbs,  and  cutaneous  hyperajsthcsia  of  the 
extremities  rendered  the  least  touch  painful.  Close  questioning, 
however,  elicits  the  fact  that  such  pains  might  have  occurred 
previous  to  the  development  of  ocular  symptoms.  At  this  period 
(1881)  the  arm  became  first  enfeebled,  and  three  months  later 
there  was  loss  of  muscular  power  in  the  leg. 

Upon  admission  in  February,  1882,  he  was  bedridden  from 
paralysis  of  the  limbs ;  he  was  also  completely  blind,  nut  distin- 
guishing light  from  darkness.  The  oi)hthalmoscope  revealed  grey 
atrophy  of  the  papilla.  lie  complained  of  transient  buzzing  noise 
in  the  cars,  with  vertigo. 

MotUHij. — There  is  advanced  paralysis  of  upper  and  lower  limbs, 
cannot  walk  or  even  stand  erect ;  executes  feeble  movements,  ])ut 
with  much  effort  while  recumbent.  Arms  are  slightly  less 
affected  than  the  legs.  The  paralysed  limbs  are  rigidly  con- 
tracted and  the  seat  of  cramps  :  dei-p  leflexos  notably  exaggerated  : 
muscles  wasted  :  no  paralysis  of  bladder  or  bowel. 

Scnstbilify. — Transient,  often  recurring  pains  of  burning  character 
affect  the  legs,  and  are  accompanied  by  numbness  of  feet;  all 
the  limbs  reveal  painful  hyperiesthesia  of  the  skin,  except  left 
leg,  which  is  partially  anaesthetic.     Later  on  in  the  year,  lanciuut- 
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iiig  pains  affect  the  chest,  and  are  often  localiseil  in  one  spot  in  an 
interco^al  space.  Frequent  syncopal  attacks  occurred,  during  this 
year;  and  there  is  now  loss  of  power  over  sphincters  of  bladder 
and  bowel.  For  five  days  preceding  his  death  he  suffered  from 
sharp  pyrexia,  ranging  betwixt  morning  and  evening  from  102°  to 
103°  Fah. :  an  eschar  forms  on  sacrum  :  skin  becomes  citron-yellow, 
and  the  conjunctivae  of  icteric  tinge. 

Autopsy. — Brain  shows  no  disease  beyond  grey  atrophy  of  optic 
nerves,  chiasma  and  tracts,  with  greyish  degeneration  of  the  outer 
geniculate  bodies. 

Spinal  cord,  upon  microscopic  examination,  shows  a  sclerosis 
involving  both  posterior  and  lateral  columns  :  in  the  greater  part 
of  the  lumbar  cord  tliese  columns  have  escaped,  but  higher  up 
nearly  their  whole  thickness  is  invaded.  It  is  only  in  the  lowest 
cervical  and  highest  dorsal  region  that  the  columns  of  GoU  are 
completely  altered,  and  the  whole  thickness  of  the  posterior  columns 
affected  by  disease :  higher  still,  the  columns  of  Burdach  are  un- 
touched, save  close  to  the  pia  mater ;  but  the  columns  of  GoU  are 
utterly  degenerated  as  far  as  the  medulla  oblongata. 

There  is  sclerosic  change  of  the  lateral  columns  at  all  heights  as 
far  as  the  pyramidal  decussation  ;  forming  a  small  wedge-shaped 
tract  in  the  lower  lumbar,  it  rapidly  enlarges  in  the  upper  lumbar 
region,  and  from  this  point  up  to  the  decussation  it  involves  nearly 
the  whole  depth  of  lateral  columns,  including  the  direct  cerebellar 
and  crossed  pyramidal  tracts.  No  change  had  occurred  in  the 
cells  of  the  cornua. 

Under  strong  objectives  the  following  features  are  revealed  in 
the  diseased  tracts  : — 

(o)  Fresh  preparations  show  an  absence  of  granular  and  fatty 
bodies,  (h)  Sclerosis  is  not  of  the  same  degree  at  different  sites  : 
it  is  denser  next  the  pia,  and  less  dense  in  the  posterior  than  the 
lateral  columns,  (c)  Amyloid  bodies  are  found  at  margin  of  dis- 
eased tracts,  (d)  Proliferation  of  neuroglia  nuclei,  (e)  Numer- 
ous stellate  cells,  especially  near  i)eripheral  parts  in  the  latoial 
columns.  (/)  Largo  size  and  number  of  vessels,  with  walls 
and  Hhiufhs  iniiltrated  with  leucocytes,  (j/)  Where  the  iiervo- 
tissue  is  n(»t  completely  destroyed,  the  morbid  change  reseiubhs 
that  of  acute  and  sulmeute  forms  of  myelitis,  viz.  "  distended  nervo- 
shealhs  and  varicose  axes."  (//)  Anterior  and  poHterior  lU'rvo-riHits 
were  noiinal.  The  optic  nerve  showed  eoniploto  absence  of  nervo- 
libres. 

Our  aulhoi's,  iijiou   i.'vicwiip.!,  iht'S'   (lat:i,  ar;.VUc   thai   iIun   >  .i>«'   is 
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not  one  of  systematic  myelitis,  in  the  usual  acceptation  of  that 
term.  They  emphasise  the  strange  predilection  shown  by  tho 
morbid  p^oce!^8  for  the  dorsal  region  of  the  cord,  and  the  integrity 
of  radicular  zones  at  lower  lumbar  realms  —  for  tabes  by 
preference  attacks  tho  lumbar  cord.  Then,  as  regards  the  lateral 
columns,  they  urge  that  authors  frequently  use  as  synonymoiis  the 
terms  "  lateral "  and  "  pj'ramidal "  columns,  instead  of  clearly 
distinguishing  betwixt  the  centrifugal  and  centripetal  tracts  of 
this  complex  system.  They  insi.->t  upon  the  advance  of  sclerosis 
fiom  the  meningeal  border  of  the  cord  inwards,  through  the  cere- 
bellar to  the  crossed  pyramidal  systems — breaking  through  physio- 
logical barriers  and  diffusing  itself  irregularly  with  an  indepen- 
dence of  behaviour  which  recalls  tho  progress  of  multilocular 
sclerosis :  it  is  not,  therefore,  a  systematic  but  a  diffuse  sclerosis. 
It  is  ditticult  to  conceive  a  genuine  systematic  sclerosis  of  the 
lateral  coluuins  M'hich  should  absolutely  respect  the  integrity  of 
the  columns  of  Turck  and  anterior  horns  :  j-et  M.  Jubineau  records 
three  observations  of  such  a  character.  It  is  of  interest  to  note  tho 
atrophy  of  oi)<ic  nerves  which  so  freqviently  accompanies  ordinary 
tabes,  associated  with  a  lesion  of  the  posterior  columns,  which  in 
this  case  appears  developed  by  a  process  wholly  ditlering  fiom 
that  of  ordinary  locomotor  ataxy.  Tho  authors  then  summarise 
what  appears  to  them  to  be  various  types  of  s\  stem-affections  duo 
to  sclerosis  of  the  posterior  and  lateral  columns  of  the  cortl :  these 
are  as  follows  : — 

1.  Diffuse  sclerosis,  as  illustrated  by  the  case  under  considera- 

tion. 

2.  Classical  ascending  sclerosis,  involving  the  columns  of  Burdach, 

Goll,  and  direct  cerebellar  tract,  in  virtue  of  their  conduc- 
tibility  and  physiological  functions. 

3.  Combined  case  of  primary  sy-^tematic  sclerosis,  with  a  conse- 

cutive diffuse  myelitis. 

4.  Systematic  sclerosis,  consecutive  to  diffuse  interstitial  myelitis. 

5.  Combined  ascending  and  descending  systematic  sclerosis. 
The  widely  dilated  vessels  sunounded  by  leucocytes  is  insi^tod 

upon  as  stiggcstive  of  a  perivascular  origin  for  the  changes  seen  : 
as  in  the  liver,  so  in  tho  cord,  tlio  forms  of  sclerosis  must  be 
various.  'J'hey  suggest  "  peritubular  "  and  "  perivascular  "  as 
appropriate  terms,  since  the  terms  specifying  the  sclerosis  should 
indicatt!  its  jioint  of  tlejiarture  ;  of  couise  every  perivascular  sclernsis 
eventually  involves  tlie  niedullated  tubuli  and  becomes  peritubular. 
In  connection  with  this  statement,  it  may  be  remarked  that  a  case 
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of  taLes  in  conjunction  with  ophthalmoplegia  externa  was  pub- 
liished  by  Dr.  Buzzard  in  the  April  number  of  '  Braix  '  for  1882, 
in  which  similar  notable  lesions  of  the  blood-vessels  of  the  cord 
were  described,  and  a  second  case  by  him  in  the  JanuarA- 
number  of  'Brain'  fur  last  year,  revealed  such  changes  as 
induced  him  to  regard  the  affection  as  primarily  a  peri-arteritis  in 
origin.  Prof.  Adamkiewicz  is  regarded  by  Drs.  Ballet  and  Marie 
as  in  error  when  he  refers  the  classic  form  of  locomotor  ataxia  to 
lesions  of  a  perivascular  connective  change,  rather  than  a  peri- 
radicular  implication,  and  they  incline  to  support  Charcot's  and 
Pierrot's  views  upon  this  point.  In  the  case  under  consideration, 
a  specific  origin  is  claimed,  there  being  a  history  of  syphilis,  and 
all  similar  cases  are  referred  to  probably  some  intravascular  toxic 
Of  infective  agency. 

The  authors  next  refer  to  the  antagonistic  nature  of  sympt^.)m8 
which  may  be  supposed  to  arise  in  the  combined  systematic  forms, 
viz.  : — the  acute  pains,  hyperajsthesia  or  anaesthesia  of  a  posterior 
sclerosis,  with  its  abolished  reflexes  and  fl^accidity  of  limbs ;  and 
the  rigid  contractures  and  exaggerated  reflexes  of  a  lateral 
sclerosis.  In  a  case  quoted  by  M.  Bubesiu,  there  were  at  fiist 
feebleness  and  heaviness  of  the  legs :  contractures,  followed  by 
pains  in  limbs  and  genitals  :  next,  atrophy  of  disc  towards  the 
end,  plantar  anaesthesia,  loss  of  muscular  sense,  parah'sis  of  blailder, 
tendon-reflexes  slightly  exaggerated.  In  a  case  given  by  M.  lia\  - 
luond,  the  predominant  symptoms  were  those  of  lateral  sclerosis, 
although  both  lateral  and  posterior  columns  were  affected.  In  tlio 
three  cases,  theref(jre,  of  Raymond,  Babesiu,  and  th;it  by  Ballet  and 
Marie,  the  lateral  column  maintained  its  rights  to  assert  its 
implication  by  contractures  and  exalted  deep  reflexes,  despite  the 
grave  lesions  in  the  posterior  columns.  We  note  here,  however, 
that  in  Babesiu's  case  the  tendon-reflexes  were  hut ''  uliijhtli/  txalttd.' 
and  it  appears  more  natural  to  suppose  the  various  dej^ries  of 
)iiOilified  reflexes  would  occur  in  these  cases  of  combined  systetaatic 
Kok-rosis  Koinetimes  more,  s  imetimes  less  exaggerated,  or  more  or 
less  diiiiinished,  according  to  tho  piedominun<;e  of  the  one  or  tho 
other  lesion.  Dr.  Buzzard,  in  his  '  Lectures  on  DiseasfB  of  iho 
NervouH  S3Mtem,'  has  speciall)'  drawn  attontiou  to  the  ({uestiou 
prijpounded  by  iJallet  uiid  Marie.  Our  autlior's  explanutiiai  of  the 
phenomena  is  at  all  events  ingenious  :  tlio  columns  of  Hurdaeh  uin 
HUppused  to  bo  free  from  lesion  in  the  upper  cervical  and  givatt-r 
part  of  lumbar  regions;  hemjo  tho  reflex  uros  are  free  for  Imfh 
extreuiities.      The  rxplanatiou    is  thfiefore  one  of  liHoltiKitioii.     80 
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fur  lesions  prcdoniiimtiiig  in  the  posterior  columns,  the  ailvantigo 
being  witli  tlie  degree  of  lesion,  so  to  speak,  if  the  whole  height  of 
the  cord  be  aftected  there  will  be  al)olition  of  reflexes,  and  the 
limbs  flabby  or  but  slightly  contracted  ;  if,  on  the  contrary,  a  large 
part  of  the  posterior  columns  be  intact,  the  sclerosed  lateral 
columns  maintain  their  rights  to  their  usual  mode  of  symptomatic 
expression.  This  is  nearly  Westphul's  opinion  :  "  When  there 
exists  an  associated  aflfection  of  the  posterior  and  lateral  columns, 
neither  muscular  rigidity  nor  contraction  supervene  if  the  lesion  of 
tlie  posterior  columns  extends  as  far  as  the  lumbar  enlargement,  * 
and  if  the  radicular  zone  of  these  parts  be  degenerated." 

Hemiplegia  occurring  during  the  course  of  Diabetes. 

(Drs.  IjAYMONDand  Autaud:  U Eiu-cphale,  No.  3,  1883.) — It  is  gene- 
rally admitted,  since  the  researches  of  Claude  Bernard,  that  certain 
lesions  of  the  eerel>ro-spinal  axis  may  induce  glycosuria,  whilst 
the  latter  affection  in  its  turn  may  react  on  the  nervous  system, 
producing  very  varied  symptoms  of  centric  disturbance.  Equally 
well  is  it  esta\)lished  that  amongst  the  most  important  accompani- 
ments of  diabetes  are  the  initial  monoplegias  characterised  by  their 
transient,  mobile  nature,  their  incompleteness  and  tendency  to 
aftect  individual  musculatures,  and  the  later  hemiplegic  seizures 
of  more  peisistent  type,  often  preceded  by  intellectual  trotibles 
like  those  of  cerebral  softening,  and  usually  due  to  vascular  lesion. 
The  patient  whose  case  is  detailed  was  a  female  aged  68,  with 
nothing  peculiar  in  her  former  h'story  until  three  years  prior 
ti>  admission,  when  very  intense  irritation  of  the  genitals,  with 
frequent  copious  micturition,  coiumenced,  accompanied  by  intense 

thirst. 

Twelve  months  later,  dimness  of  vision  affected  first  the  right  and 
then  the  left  eye.  Upon  admissiun,  the  lenses  of  both  eyes  were 
cataractous  and  patient  nearly  blind;  there  was  no  longer  intense 
thirst ;  appetite  and  digestion  were  normal ;  there  was  obstinate 
constipation.  IMiysical  examination  reveals  ver}- little  wrong  with 
chest  or  abdomen,  but  the  urine  is  found  to  contain  on  an  average 
15  grammes  of  sugar  per  litre,  and  heat  and  nitric  acid  show  much 
albumen.  For  a  period  of  nine  months  this  condition  is  maint^iinod, 
but  also  supplemented  by  severe  lancinating  pains  at  the  right 
occiput  and  progressive  mental  enfeeblement.  The  daily  amount 
of  urine  passed,  from  loOU  to  '2uOO  grammes,  contained  besides  the 
usual  amount  of  sugar  about  U  grammes  of  albumen  per  litre. 
The  left  arm   is   now  alVected   by  a   [)rL)gre8sivc  paralysis,  which 
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slowly  invades  the  leg  also  on  this  side  ;  there  is  no  facial  or  ocular 
paralysis. 

The  left  arm  is  not  completely  paralysed  ;  the  grasp  is,  however, 
very  feeble  ;  seusibility  to  pain  is  somewhat  diminished  ;  reflexes 
and  electric-contractility  are  normal.  The  condition  of  the  leg  is 
similar,  except  that  the  deep  reflexes  were  exaggerated.  1'he 
autopsy  revealed  a  focus  of  softening  in  the  right  hemisphere, 
limited  in  front  hj  the  ascending  i)arietal,  below  by  the  firht 
tempoio-sphenoidal,  above  by  the  postero-parietal  and  behind  by 
the  annectent  gyri;  the  membianes  adhered  to  the  diseased  2)art  ; 
no  other  portion  of  the  hemispheres,  pons  and  medulla  or  cord, 
pi'esenttd  any  coarse  change.  Microscopic  examination  of  tlie 
bulb  and  cord  shows  none  of  the  changes  described  by  Dickinson, 
and  no  secondary  degenerations  of  crossed  or  direct  pyramidal 
tracts.  The  organs,  however,  generally  (liver,  heart,  kidneys) 
presented  a  notable  degree  of  sclerosis  spreading  along  the  peri- 
vascular tracts.  Strangely  enough,  the  cut  illustrating  the  article 
exhibits  the  lesion  upon  the  left  hemispheie. 

Raynaud  on  a  case  of  Cerebral  Localisation.— Dr.  KAVNAin 

in  the  same  number  of  L' Ena'ijJtale  details  a  case  bearing  upon 
cerebral  localisation.  The  patient,  when  admitted,  suffered  from 
right  hemiplegia  with  incomplete  aphasia  (replies  usually  bv 
gestures,  sometimes  by  inarticulate  sounds,  interspersed  wiih 
distinctly  uttered  words,  such  as  "  non,"  "  coquin,"  «fec.). 

Three  weeks  later,  a  second  apoplectic  seizure  wiih  deep  coma 
occurs,  from  which  she  recovers  gradually,  retaining  pantoniiniu 
and  the  former  expressional  power  ;  but  a  few  montlis  later  uu  she 
is  found  to  have  entirely  hst  the  faculty  of  articulate  language,  and 
a  subsequent  apoplectic  seizure  with  convulsions  terminates  fatally. 
The  autopsy  revials, 

1.  An  old  superficial  liHMuorrhagic  focus,  which  lias  invidvid  the 
posterior  part  of  the  third  frontal,  the  junction  of  central  gvri 
below,  and  the  whole  of  the  insula. 

2.  A  recent  hajniatoma  of  the  dura  niator,  sprt-adin^  ovir  ilio 
posterior  frontal,  the  parietal  and  the  ttniporo-splRiioidal  gvii, 
enclosed  in  a  false  lueiubiane. 

'^.  A  softened  disintegrated  condition  of  thi<  extiinul  lapMili- 
and  caudate  nuchus,  spreading  inwards  to  tliesi*  pariH  fi\im  ilu- 
site  of  old  haiiiiorrhago  over  insula. 

To  tlio  first  of  these  lesions  M.  liaynainl  aiiiilmtts  tin  li»'iiiipli«^iii 
with   partial   ajihasia  ;    (o   Jhr    stcttnd,    llif    smIih.  (|innt    api>pKvlio 

V()J„    VII.  J    (> 
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seizure  ;  wliilst  to  tlio  extension  of  softening  into  the  caudate  ho 
attributes  tlio  complete  loss  of  articulate  language  which  super- 
vened when  these,  the  evidently  latest  lesions,  occuiTcd. 

Magnaii  on  certain  peculiar  features  in  Bilateral  Hallu- 
cinations. (Archiveit  de  Neurologic,  November  1883.) — A  more 
unusual  form  of  hallucinatory  manifestation  than  the  purely 
unilateral  kind  described  by  Calmeil,  Moreau,  Micbea,  and  others 
is  a  bilateral  hallucination,  in  whicli  the  character  or  colouring  of 
the  subjective  image  varies  with  the  active  hemis])heres :  with  the 
right  ear,  for  instance,  the  patient  fancies  he  hears  pleasurable  and 
encouraging  sounds  and  words ;  with  the  left,  ho  only  hears 
abusive  epithets,  threats  or  doleful  sounds.  A  study  of  such  cases 
much  strengthens  the  view  of  the  dual  nature  and  functional  inde- 
pendence of  the  cerebral  hemispheres.  He  quotes  the  case  of  a 
blacksmith,  aged  34,  of  strong  neurotic  iidieritanco  through  epi- 
leptic and  alcoholic  parents,  who  developed  epilepsy  at  the  age  of 
fourteen  :  preceding  his  convulsive  seizure  he  always  exjieriences 
"  a  taste  of  blood  in  the  mouth  "  :  after  the  attack  he  is  torpid,  or 
partially  unconscious  ;  he  performs  various  automatic  movements, 
or  becoming  excited,  violently  assaults,  and  on  one  occasion  nearly 
strangled  a  woman  near  him.  In  childhood  he  had  been  the 
house-drudge,  and  was  neglected  ;  later  in  life,  bis  epilepsy  being 
a  barrier  to  marriage,  he  became  irritable,  sensitive  to  slights,  and 
developed  ideas  of  persecution  :  at  the  age  of  twentj-^-six  he  began 
to  suffer  from  auditory  hallucinations  affecting  the  ri<ihf  side ;  ho 
heard  abusive  epithets  uttered,  and  imagined  the  devil  conversed 
with  him.  Gradually,  however,  ideas  of  a  different  order  developed  : 
bo  believed  he  was  to  possess  a  great  fortune,  which  had  been 
accumulated  by  seven  generations  :  at  night  he  would  gaze  at  the 
sky,  and  question  the  moon  and  stars;  and  becoming  more  and 
more  arrogant,  accounted  himself  to  bo  the  Son  of  Clod,  and  would 
indulge  in  varied  apothegms,  e.g.,  "  The  smallest  is  the  greatest: " 
"The  lowest  is  the  highest :  "  "Poverty  is  Wealth."  The  abuse 
lavished  upon  him  previously  now  les.sened,  and  words  indicating 
praise  and  eulog}'  were  heard  by  liim,  but  this  ujKm  the  lejl  side  : 
he  often  heard  the  sound  of  ringing,  which,  if  heard  upon  the  right 
side,  would  be  interpieted  as  of  bad  omen ;  if  heard  upon  the  left 
side,  would  cause  pleasurable  anticipation.  For  two  years  gay  or 
amliiiious  hallucinations  predominate,  and  such  concejitions  always 
i)revail  u]»on  the  left  side,  or,  in  other  words,  are  referred  to  that 
hide  fi»r  their  assuiucil  objective  cxidanation. 
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Another  patient,  aged  48,  of  intemperate  habits,  who  bad 
frequent  attacks  of  delirium  tremens  accompanied  by  hallucinations 
of  a  sad,  pombre  colouring,  believed  himself  insulted,  saw  cats, 
rats,  birds,  &c.,  about  him,  and  was  annoyed  by  bad  odours.  As 
the  delirium  in  this  case  subsided,  and  he  became  calm,  he  for  a 
long  time  retained  delusions  of  jDersecution,  and  heard  a  voice 
constantly  using  insulting  terms  on  the  left,  whilst  with  the  rio-ht 
ear  he  fancied  he  heard  a  voice  using  consolatory  expressions. 

A  patient,  aged  34,  of  neurotic  diathesis,  father  alcoholic,  brothers 
alcoholic,  three  sisters  hysteric,  he  himself  a  heavy  drinker,  had 
two  attacks  of  delirium  tremens.  He  suffered  long  after  subsidence 
of  delirium  fiom  hypochondriasis  and  fears  of  poisoning-:  the 
right  side  appeared  to  receive  instructive  remarks  upon  God  and 
the  Virgin  ;  the  left  side  was  the  soui-ce  of  ribald  and  obscene 
language. 

In  the  fourth  case,  aged  35,  the  son  of  a  drunken  and  suicidal 
father  and  hysteric  mother—  who  himself,  of  a  sad,  morose  tempera- 
ment, contracted  intemperate  habits  at  an  early  ao-e — was 
addicted  after  drinking  bouts  to  desperate  suicidal  attempts  bv 
every  possible  means.  During  the  last  five  years  he  had  had  several 
sharp  attacks  of  alcoholic  delirium,  lasting  two  or  three  days,  and 
accompanied  by  the  usual  hallucinations.  In  the  intervals  he 
retained  fears  of  ill-treatment,  hearing  abusing  epithets  on  the  left 
side,  whilst  encouraging  words  and  sentiments  of  approbation  were 
beard  from  the  right  side.  In  tliese  four  cases  cited,  no  peripheral 
lesions  of  the  ears  were  detected,  and  auditory  acuity  was  i>erfect 
and  ef[ual  on  both  sides.  After  citing  a  remarkable  case,  where 
experiments  were  tried  upon  a  hysteric  patient  hypnotised,  in 
which  this  dual  control  of  the  cerebral  hemispheres  was  confirmed, 
Magnan  discusses  the  site  of  origin  of  such  halhuiuations,  and  ho 
agrees  with  Tamburini  that  they  depend  for  their  origination 
upon  an  excitation  of  the  cortical  sensorial  centres. 

He  summarises  his  views  under  these  heads  : — ■ 

a.  Bilateral  hallucinations,  varying  in  character  acc-ording  to 
the  side  alVeeted,  uro  not  dependent  u})uu  jteripheral  losiims  ol' 
the  auditory  apparatus. 

h.  They  do  not  dilVor  from  ordinary  hallucinations  in  tlu-ir  uns.t. 
evolution  or  general  chiiractcrs. 

('.  They  constitute  a  now  argument  in  I'axoiir  df  tlu«  doiiblo 
nature  anil  functional  indoptiidenco  of  tho  cerebral  heiniNphero.s, 
ami  tliey  have  lui  llieir  site  t>l"  origin  the  Cniticiil  hens'iriul 
centres. 

2  1)  'J 
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(1.  Experiments  during  tlie  hypnotism  of  liysterics  confirm    in 
all  respects  the  rc-nlts  of  clinical  experience. 

W.  r)KVAN  Lewis. 

Nutritive  Alterations  and   Deformity  of  Fingers  from 
Pressure  on  Nerves  in  the  Axilla.     %  F.    T.    I^Iiiks,   m.d. 

(Journal  of  Nt'rvoiix  mid  MnUal  Discaar,  Oi-t.  1883). — The  patient,  a 
female,  sn.-tained  a  fall  when  walking,  two  years  before  the  present 
observations  were  made,  and  her  left  humerus  was  dislocated  down- 
wards into  the  axilla.  "When  discovered,  the  dislocation  was 
irredncible.  She  had  much  pain  in  the  arm,  shoulders  and  fingers, 
tenderness  about  the  shoulder-joint  and  above  the  clavicle.  There 
was  nxiinbness  of  the  ring  and  little  fingers ;  the  little  finger  was 
deformed  and  its  joints  stiff,  the  nail  distorted  and  crumpled  up ; 
the  skin  of  the  little  and  ring-fingers  was  pale,  glossy,  and  looking 
as  if  stretched.  The  nails  of  the  other  fingers  were  curved,  both 
laterally  and  longitudinally.  Sensation  was  not  lost,  but  blunted. 
Faradu-contractility  of  the  muscles  was  normal  in  the  foieann, 
slight  in  the  interos^ei,  absent  in  the  muscles  of  the  little  fingrr. 
The  author  think?,  that  the  case  suggests  that  trophic  nerves  exist 
as  apart  from  motor  or  scnsoiy  nerves,  and  that  thej'  are  the  more 
vulnerable  xmder  certain  circnm.stnnccs. 

The  Visual  Area  in  the  Brain  detprmined  by  a  study  of 

Hemianopsia.  l>y  ^^-  ^^'''-'-^'  Staki;,  j\I.D.  (Ainiri<<ni  Jouriud  of 
Medical  Sciences,  Jan.  1884). — The  author,  by  a  series  of  32  cases, 
derived  from  various  sources,  seeks  to  establish  the  conclusions  of 
Munk,  that  the  occipital  lobes  are  necessary  for  the  perception  of 
visual  impressions,  and  that  each  occipital  lobe  is  related  to  both 
fyes  in  such  a  way,  that  corresponding  halves  of  both  retinal  areas 
are  projected  upon  the  cortex  of  the  occipital  lobe  of  ihe  like  named 
.side,  e.g.  destruction  of  tiie  left  hdic  produces  loss  of  function  of 
the  left  halves  of  both  relina?.  The  course  of  the  optic  fibres  is,  he 
maintains,  from  the  commissure  (where  a  partial  decussation  has 
taken  place)  backwards  to  the  corpora-gen iculata,  pulvinar,  and 
corpora  (juadrigeinina,  and  thence  without  further  decussation  liy 
a  tract  passing  Itackwards  from  the  thalamus  to  the  occipital  lobe. 
This  is  in  opposition  to  the  scheme  formerly  proposed  by  Charcot, 
which  supjxises  that  a  second  semidecussation  takes  place  be3'ond 
the  corpora  quadrigeniina,  so  that  all  the  fibres  from  one  retina 
reunite  in  the  cerebral  cortex  of  the  opposite  side  ;  and  it  is  in 
opposition  again  to  the  still  more  complicated  scheme  of  Grasset. 
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Forriei's  theory,  that  the  cortical  centre  for  virion  lies  in  the 
angular  gyrus,  is  not  sufiBciently  supported  (the  author  thinks)  by 
post-morlem  evidence.  He  suggests  that,  as  the  tract  of  fibres 
from  the  thalamus  to  the  occipital  lobes  comes  near  the  surface  in 
the  neighbourhood  of  the  angular  gyrus,  some  cases,  apparently  of 
lesion  to  the  angular  gyrus  only,  may  have  really  involved  also 
this  tract  of  fibres. 

The  author's  cases  are  grouped  in  two  series :  (a)  5  cases  of 
hemianopsia,  with  lesion  of  one  optic  thalamus;  (/3),  27  cases  of 
hemianopsia,  with  lesion  of  the  occipital  lobe.  There  was  iu  some 
of  these  more  than  one  lesion.  He  draws  the  following  conclusions 
from  them.  Lateral  homonymous  hemianopsia  may  be  produced 
not  only  by  a  lesion  of  one  optic  tract,  but  also  by  a  lesion  situated 
either  in  the  pulvinar  of  one  optic  thalamus,  in  the  posterior  part 
of  one  internal  capsule,  or  its  radiation  backward  towards  the 
occipital  lobe ;  in  the  medullary  portion,  or  the  cortex  of  one 
occipital  lobe.  Since  in  the  majority  of  cases  considered,  the 
hemianopsia  was  limited  by  a  vertical  line  passing  through  the 
fixation  point,  it  is  impossible  to  say  from  the  hemianopsia  only  at 
which  part  of  the  course  of  the  optic  fibres  the  lesion  lies.  As 
regards  associated  symptoms  in  these  cases  ;  hemiplegia  was  noted 
in  13  cases,  bemiaiioesthesia  in  8,  aphasia  in  10,  monoplegia  in  4; 
these  could  be  accounted  for  by  other  cortical  areas  or  other  systems 
of  fibres  being  affected ;  the  author  thinks  that  no  symptoms 
except  the  visual  are  to  be  rel'erred  to  the  occipital  lobes. 

Cases  of  Union  of  Peripheral  Nerve  Trunks.    By  S.  ^Veik 

MrrtUELL,  j\l.I).  {American  JoiiriHtl  of  Ncdicdl  ScieiuTti,  July  1883). — 
Case  1. — Peculiar  nutritive  changes  of  palm  and  back  of  hand, 
ascribed  to  milking;  herpes;  neuralgia.  Elongatitm  of  median 
nerve  ;  section  of  radial. 

A  female,  aet.  40,  had  had  lor  ten  years  numbness  in  the  right 
j)alin,  iirst  noticed  while  milking  cows,  latir  whilf  irmiing;  ultir- 
wards  pain  in  the  palm,  and  in  all  the  fingers  of  the  right  hand. 
During  the  last  two  yeais  thu  pain  preventud  her  using  the  hand. 
It  was  most  maiked  in  the  morning  on  waking,  iiiailo  woiso  by 
cold,  relieved  by  heat  or  prissure.  Three  immths  back,  herpes 
appeared  on  the  back  of  tho  hand  ;  and  for  Bomo  years  slio  Lad  had 
bronzing  of  the  face  and  of  the  bruast,  like  that  soi-n  in  Addison's 
dihciiHc.  When  txaniimid,  the  pain  was  hauid  to  ho  situated  iu  the 
))alni,  bcl.wccii  the  si  rond  and  thiid  melauarpHl  bonoN,  fxlenilmg 
tlirough  to  Ihn  iloisiuii.      There  was  slight  hits  of  niUKCuhtr  powt-r, 
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Tio  auresfliesia,  no  tiopliic  distinbaiicos  beytml  the  herpes.  Some 
relief  was  experienced  from  strychnine  and  lactate  of  iron. 

Four  months  later,  ulceration  had  set  in  on  the  site  of  the  herpes  : 
■whenever  this  healed,  the  pain  became  severe.  This  was  relieved 
by  galvanism,  but  other  ulcers  appeared  in  various  positions  on 
the  hand  and  forearm.  There  was  defective  sensation  (after  the 
attacks  of  pain),  covering  most  of  the  skin  in  the  median  district, 
and  some  in  the  iilnar  and  radial. 

The  median  was  stretched.  During  the  operation  the  pulse 
became  slow,  hard,  and  full.  Two  hours  later  the  temperature  of 
the  hand  rose.  Four  days  later  the  areas  of  defective  sensation 
had  spread  in  the  median  ulnar  and  radial  districts.  The  pain  and 
\ilceration,  relieved  at  first,  returned  in  a  month's  time. 

The  radial  nerve  was  then  divided.  There  was  a  similar  effect 
on  the  pulse  and  the  temperature  of  the  hand.  The  area  of 
defective  sensation  was  extended  further,  chiefly  up  the  wrist  and 
f<jrearm  ;  sensation  was  quite  abolished  over  one  patch  at  the  back 
of  the  hand.  Nevertheless  these  variations  did  not  wholly  corre- 
spond to  the  radial  distribution.  The  severe  pain  in  the  hand  au'l 
the  Tilccration  was  completely  relieved  ;  some  aching  only  bein;^ 
left  in  the  hand,  and  in  the  neck  and  shoulder. 

In  Case  2  a  neuralgia  had  existed  for  some  years  in  the  left 
supra-orbital  nerve,  and  had  for  some  years  affected  the  infra- 
orbital branch,  and  at  times  the  infra-maxillary.  Section  of  the 
supra-orbital  branch  was  ordered,  but  by  a  misunderstanding  the 
infra-orbital  was  divided  instead.  The  result,  however,  was  to 
cure  the  pain  in  all  the  branches  of  the  nerve. 

In  Case  3  resection  of  the  left  inferior  maxillary  had  been 
performed  for  neuralgia,  but  the  pain  had  returned,  and  the 
cutaneous  sensation  had  been  restored.  Kesection  was  again 
performed,  and  the  canal  plugged  with  dental  cement. 

Caxe  4. — Aftcetion  of  nerves  of  left  arm  ;  remarkable  lowering 
of  temperature. 

A  man,  age  51,  letter-sorter,  had  been  obliged,  in  consecjuenoe  of 
an  injury  to  his  right  arm,  to  make  a  disproportionate  use  of  his 
left  hand.  For  a  year  he  had  noticed  a  certain  loss  of  power  in  the 
fourth  and  fifth  fingers,  and  subsequently  the  same  thing  in  the 
other  fingers,  with  i>ain  in  the  forearm  :  For  six  months,  pain 
from  the  shoulder  to  the  finger-tips  on  the  approach  of  storms. 
Sensation  to  touch  and  to  pain  defective-  in  the  hand  and  lower 
forearm.  All  the  hand-muscles  somewhat  wasted  ;  power  of 
extension   in   Ihiid    ami   fourth   fingers    imiieifret,   rxcitaliility   to 
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galvanism  and  faradism  diminished,  but  without  qualitative 
changes ;  tendon-reflexes  increased ;  skin  smooth  (not  absoluiely 
glos^sj'),  mottled  red  or  uniform  dull  red.  Temperature  of  the 
affected  hand  was  lower  than  that  of  the  other,  once  as  much  as 
14"  lower;  the  axillary  temperature  remained  normal  on  the 
affected  side. 

Case  5. — Dislocation  of  left  humerus  into  axilla,  immediate  and 
increasing  nerve  lesions ;  unusual  nutritive  lesions  resemblino- 
abscess ;   extravasation  of  blood. 

A  woman,  aged  24,  dislocated  her  left  humerus  into  the  axilla ; 
severe  pain,  with  tingling  to  the  finger-ends,  set  in  at  once,  the 
fingers  became  weak  the  next  day.  The  dislocation  was  reduced 
on  the  sixth  day,  but  the  pain  and  paresis  increased.  In  a  month 
the  back  of  the  hand  and  arm,  chiefly  on  the  ulnar  side,  began  to 
swell,  and  then  the  palm,  and  finally  blood  was  extravasated.  In 
four  or  five  months  this  swelling  had  disappeared,  and  sensation 
was  normal  excej)t  in  the  palm  and  in  the  palmar  surface  of  the 
fourth  and  fifth  fingers,  where  the  skin  was  shiny  red  and  hyper- 
sensitive ;  the  muscles  of  the  ulnar  district  were  wasted.  The 
nails  were  notched ;  the  joints  of  the  fingers,  the  wrist,  elbow,  and 
shoulder,  wei-e  affected.  The  changes  in  electro-excitability  apj>ear 
not  to  have  been  limited  to  the  muscles  sujiplied  by  the  ulnar 
nerve. 

Multiple  Cutaneous  Ulceration.  By  J.  Edmund  Atkinson, 
M.D.  [Ahicricdii  Jouriud  of  Mediail  Sciences,  Jan.  1884). — A  half- 
breed  child,  aged  28  months,  was  attacked  with  itching  all  over 
the  body  and  swelling  of  hands  and  feet.  Next  there  formed,  on 
the  toes,  fingers  and  hands,  ]iiniples  which  became  vesicular  and 
then  suppurated,  forming  finally  deep  irregular  ulcers.  Diarrhcea 
and  wasting  set  in,  and  ulceration  of  the  mouth  and  tongue  ;  one 
ulcer  upon  the  face  reached  from  the  mouth  nearly  t<>  the  eye. 
It  seemed  probable,  fiom  the  way  in  which  the  child  scratched  and 
bit  the  raw  surfaces,  that  the  atlected  itarts  wereanu'sthetio.  Xi-xt, 
the  forefinger  of  the  right  hand  began  to  ulcerate  deeply  uiul 
lapiilly,  the  parts  seemed  to  melt  away,  the  whole  bone  being  bartnl 
in  three  days.  Untler  careful  difting  and  tonic  tn-atiutiit  the 
child  recovered.  No  constitutional  taint,  such  as  syphilis  or 
scurvy,  could  be  found  to  account  for  the  symptoiiiH.  'J'ho  child 
had  be(Ui  well  fed  and  cared  for.  It  was  not  umlcr  tlio  Jnllu«ii.-t< 
ol"  iiitiKMiry  nor  <>['  ergot.  'l"ho  author  «|UoU«m  thrtn.*  Noiufwluit 
similai-   cahch.      Ii»>  believes  the  Nyui['tonis   to   l-'    ■  civ.,!    \,y   holuo 


568  AliSTlJACTS   OF   BRITISH 

chanj^c  in  the  central  nervous  system,  either  of  iho,  vasomotor  or 
trophic  system  of  nerves. 

Case  of  Brachial  Monospasm  and  Monoplegia  with  Sar- 
coma of  Ascending  Frontal  Convolution.    By  W.  R.  Birdsall, 

^I.I).  {^Airliicci<  of  Malitiiu;  June,  1883). — A  woman  aged  44,  had 
had  a  growth  removed  from  the  thigh  a  ye  ir  previously  ;  this  had 
returneil,  Avith  glandular  enlaigement.  During  the  last  two  or 
three  months  headaches,  then  vomiting  and  vertigo ;  finally  fits 
commencing  with  jerking  of  the  left  arm  (and  left  cheek  ?)  and 
followed  by  piralysis  of  the  left  ai'm.  On  examination — speech 
thick,  pupils  normal,  no  optic  neuritis,  paresis  of  left  cheek,  tongue 
deviating  slightly  to  left,  complete  palsy  of  left  arm,  anaesthesia  of 
left  hand.  No  less  than  seven  ceiebral  tumours  were  found 
post-mortem. 

(1)  measuring  2x3x3  cm.  in  the  right  ascending  frontal  con- 
volution at  the  level  of  the  roots  of  the  superior  and  middle  frontal 
convolutions,  and  partly  invading  them,  j)re.ssing  also  upon  the 
ascending  parietal.  With  this  tuiimur  tliu  author  connects  the 
affection  of  the  left  arm  and  face. 

(2)  15  cui.  diameter,  in  the  posterior  jiart  of  the  right  temporo- 
sphenoidal  convolutions  near  the  angular  gyrus.  No  aftection  of 
vision  was  complained  of  during  life,  but  special  examination 
of  this  point  was  not  made. 

(3)  15  cm.  diameter  in  the  middle  frontal  c  involu'ion,  1  em.  in 
front  of(l). 

(4)  In  the  same  convolution,  but  furtlier  forward,  aluiust  on  the 
orbital  surface. 

All  the  above  tumouis  involved  the  cortex. 

(o)  Size  of  a  pea,  in  tlic  white  mattvr,  just  out>ide  the  right 
caudate  nucleus. 

(0)  2  cm.  diameter,  in  the  lelt  ascending  frontal  convolution,  but 
not  involving  the  eorte\. 

[From  the  absence  of  right-.sided  motor  symptoms  the  author 
concludes  that  this  tumour  had  pushed  the  fibres  aside  without 
destroying  them.] 

(7)  Size  of  a  pea,  colour  deep  black,  in  the  light  semilun  ir  lolv 
of  the  cerebelhun. 

The  tumours  weie  of  the  nature  of  gliosareoniata  ;  the}'  pre.-«enled 
considerable  variety  in  their  minute  strueture. 

A  case  of  Verbal  Blindness  with  Eight  Lateral  Hemi- 
anopsia.     ^'X    '•  '^-  '^''  BiMF'i.  ^I.n.   {  Ami' rim n  Jnurnn/  ri/  N^'umln/jt/ 
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and  Psijehlatrif,  August  1883). — A  gentleman,  aged  59,  suffeiing  from 
tdbumininia,  had  been  fur  five  years  subject  to  attacks  of  pain  in 
the  left  side  of  the  head  with  dizziness  and  partial  blindness.  He 
woke  one  morning  unable  to  express  himself  quickly  in  words,  or 
to  read.  There  was  no  paralysis.  He  could  speak  well,  except 
when  he  tried  to  speak  fast ;  he  had  a  difficulty  in  naming  objects 
to  which  he  was  not  accustomed.  He  could  understand  what  was 
said  to  him,  and  could  write  well  from  dictation  ;  could  write  his 
own  thoughts  in  an  imperfect  fashion,  but  could  not  road  what  he 
had  written.  Eight  lateral  hemianopsia  was  discovered  to  exist ; 
but  no  perimetric  tracings  were  made.  The  "  word-blindness " 
disappeared  in  about  a  week  ;  the  hemianopsia  persisted.  He  died 
eventually  of  cerebral  haemorrhage. 

Rhythmical    Myoclonus.      By     Grace    Peckham,     M.D. 

(ArcMves  of  Medicine,  April  1883), — Bertha  B.,  aged  11,  whose 
family  (excepting  for  one  hysterical  attack  in  tbe  case  of  an 
elder  sister)  were  healthy,  and  who  herself  had  previously  been 
healthy,  became  subject  to  a  sensation  as  if  her  right  arm  were 
being  "  ])ounded "  every  five  minutes.  Soon  after  this,  clonic 
movements  began  in  the  right  leg,  and  later  in  the  left.  Arsenic 
was  prescribed,  under  the  idea  that  the  affection  was  chorea,  but 
did  no  good.  The  condition  when  first  accurately  observed  was  as 
follows.  The  supinator  longus  of  tlie  right  arm  was  principally, 
and  apparently  had  been  first,  affected.  Vigorous  clonic  contrac- 
tions were  observed  in  it,  so  ihythmical  that  they  were  thought  by 
some  to  be  due  to  circulatory  disturbance.  The  lower  part  of  the 
triceps  and  occasionally  the  biceps  and  tlie  anconeus  were  aftected. 
Similar  but  less  powerful  contractions  were  observed  in  the  inner 
hamstring  muscles  of  l)oth  logs,  chiefly  in  the  grafiliis.  The 
contractions  ceased  during  sleep,  recommencing  in  the  supiiuitor 
when  the  child  was  partially  aroused.  The  electro-irritubility 
(faradic  and  galvanic^  both  of  the  supinator  niusclo  and  musculo- 
Hjiiral  nerve  was  somewhat  increased  on  the  alli'ctetl  side,  but  tluTo 
was  no  (]ualitative  alteration.  Pressure  on  i-ithtr  carotid  touiponirily 
utoppod  the  movements  on  the  opp(t8ito  sid*-.  'I'liere  was  no  other 
symptrnn  of  nervous  disease.  l\lyographic  tunings  of  the  niovo- 
iiientsare  giveii.  Endeavouring  todi-teiniine  the  ciuiNe,  theuuthov 
reviews  various  similar  cases,  in  which  the  following  caust^  weiv 
assigned:  fright,  cold,  Hyiihilis,  hysteria;  but  none  of  lli«>.st>  fm-torK 
couhl  b(!  satisf'iictorily  piuvtd  to  b»t  prt-sonl  li«'r«<.  'I'hc  olV«-ilh  of 
various  reinedirsi  illusi  r.ilfd  by  uiyo-j.iapliir  (raein^s  >  au<  tlien  givi'U. 
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An  electrical  current  (eitlier  farailic  or  galvanic)  sent  tlirouj^h 
tlie  niiisculi-sjdral  nerve  of  cilher  arm,  stopjiod  the  nioveuieuts 
during  its  passage.  If  the  current  entered  while  the  mnsclo  was 
contracting,  the  muscle  relaxed  ;  after  a  few  minutes  the  contrac- 
tions recommenced,  in  spite  of  the  current.  A  prolonged  electrical 
examination  reduced  the  contractions  in  frctpiency ;  they  became 
irregular  in  intensity,  sometimes  very  poweiful  and  tetanoid  in 
character.  During  this  period  of  infrequency  it  was  noticed  that 
passive  movement  of  the  left  arm  produced  isochronous  contractions 
of  the  affected  muscles  of  the  right  side  ;  a  similar  sympathy 
existed  between  the  right  arm  and  right  leg.  The  rate  and 
character  of  the  contractions  was  influenced  also  by  the  ajiplication 
of  metals,  magnets,  and  even  by  mock  magnets  and  mere  jiosition 
of  the  arm  ;  and  also  by  the  internal  administration  of  various 
drugs. 

Note  on  certain  facts  of  Cerebral  Automatism  observed 
in  Hysteria  during  the  Cataleptic  period  of  Hypnotism,  and 
on  suggestion    by  the    Muscular  Sense.    I'y  -^l-^l-   -T-    ^1- 

Charcot  and  P.  Eicher  {Journal  of  Nervous  ami  3liiil<il  Dlxcasc, 
January  1883). — The  throe  fundamental  stiites  observed  during 
hypnotism  are  the  cataleptic,  the  lethargic,  and  the  somnambulic. 
The  characteri.stics  of  the  cataleptic  state  (the  only  one  here 
treated  of)  are  the  tendency  of  the  limbs  to  remain  in  any  position 
in  which  they  are  placed,  the  diminution  of  tendon-reflex,  and  the 
sensory  condition,  the  skin  being  amvsthetic,  while  sight,  hearing, 
and  the  muscular  sense  in  particular,  arc  partly  preserved. 

The  authors  foiind  in  their  earlier  investigations,  that  when 
attitudes  expressive  of  various  emotions  are  imparted  to  the  limbs, 
the  face  assumed  a  corresponding  expression.  They  now  find 
that  the  converse  experiment  can  bo  made,  i.e.  when  by  faradi- 
sation of  the  facial  muscles  a  particular  expression  is  imparted 
to  the  face,  tho  rest  of  the  body  follows  suit,  and  a  corresponding 
attitude  is  assumed  by  the  limbs;  thus,  if  tho  oceipito-frontalis 
be  faradihcd  (tho  muscle  whose  action  is  expressive  of  surprise), 
tho  mouth  also  opens  slightly,  tho  hands  are  raised  and  tho  palms 
turned  upwards.  Tho  same  h(dds  good  for  other  facial  muscles 
an<l  tho  corresponding  attitudes  of  body.  All  subjects  are  not 
eqtially  afffcted  in  this  way;  sometimes  prolonged  stimulation 
of  Iho  facial  muscles  is  necessary  to  produce  tho  rccpiired  result. 
Tho  more  fre<|ucntly  the  experiment  is  nuide,  the  more  easily  do 
the  results   follow.      'I'lie  actions  are  h oked   upon   by  the  authors 
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as  reflex  or  automatic,  the  muscular  sense  in  the  parts  experimented 
upon  supplying  tbe  t^timulus  to  the  centres  whose  action  com- 
pletes the  required  attitude. 

Two  Cases  of  Hysteria.  By  G.  L.  Walton,  M.D,  {Archives  of 
Medicine,  August  1883). — 1.  Hysterical  hemiantesthesia  in  a  man, 
following  injury.  An  engine-driver,  eet.  55,  who  had  never 
suffered  from  nervous  symptoms  previously,  was  thrown  from  his 
engine,  rendered  unconscious,  and  bruised  on  the  right  shoulder 
and  hips ;  an  emotional  condition  followed.  When  examined 
live  months  later,  the  right  arm  and  leg  were  stiff  and  painful 
upon  forced  movements;  there  were  adhesions  round  the  right 
shoulder-joint :  the  general  strength  of  the  right  limbs  was 
impaired,  without  definite  paralysis.  Sensation  was  lessened  over 
the  whole  body,  principally  on  the  right  side  ;  there  was  analgesia 
and  ischtemia  in  the  right  arm. 

SifjJd. — Concentric  contraction  of  both  fields  of  vision,  but 
principally  of  the  right ;  colour-vi.sion  normal  in  left  eye,  difficulty 
in  distinguishing  blue  and  green  with  right.  Y  with  left  eye 
normal,  with  right  -j\j ;   fundus  on  both  sides  normal. 

Hearing. — For  watch,  left  ear  |?J};  with  right  ear,  on  contact 
only:  tuning-fork  through  bone  heard  with  left  ear  only,  although 
the  right  meatus  was  then  plugged  with  wax.  Both  tympanic 
membranes  were  thickened  and  retracted.  The  air-douche  could 
not  be  felt  in  the  right  ear,  although  the  Eustachian  tube  was 
pervious. 

Taste  and  smell  were  wanting  on  the  right  side.  The  applica- 
tion of  an  electro-magnet  relieved  the  ana'Sthesia,  and  improved 
the  hearing  on  the  right  side  :  as  the  case  improved,  the  hearing 
for  low  tones  improved  on  the  right  side  before  the  hearing  for 
high  tones.  Apart  from  the  accurate  observation  of  the  aural 
Hymptoms,  the  case  is  interesting  as  I'xciiiplifying  the  possible 
causation  of  hysterical  symiitoins  in  u  iicalthy  man  by  a  railway 
accident. 

2.  Hysterical  antesthesia  of  epeoial  sense,  accompanying  u 
cutaneous  hyperiusthesia. 

An  unmarried  Portuguese  girl,  i»'t.  It".,  had  sulVorid  from  pain  and 
tenderness  in  the  loft  broast  for  rem-  months;  tlu>  tt'nth'rni'ss 
spii-ad  over  the  back  and  Iliad  and  K'tt  ana.  Slio  was  i«inolioiuil, 
and  had  had  one  attack  of  nncons(i(Uisni-«-s.  \\  lion  examini'd, 
llii'ie  was  hypeiHisthesia  of  tho  hit  sido  ol'thi'  lati,  anil  iu<ad,  rln\st, 
and  i>l'  til''  li  I'l  arm  ncarls'  (o  (lie  wri>l. 
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Vikiu)i. — liight  eye  y,  left  1,  cuiicentric  retractiun  of  the  fii-lJ  uf 
vihiou  of  the  left  eye,  ami  witli  this  eye  blue  was  the  only  eulour 
that  coiilJ  bo  distinguished.     Nothing  abnormal  in  either  fundus. 

Hearing. — Kight  ear  normal ;  left  ear  nil,  whutlier  for  bono  or 
air-conduction  ;  the  membranes  were  normal  on  both  sides.  Smell 
and  taste  absent  on  the  right  side. 

The  author  gives  this  case  as  an  exception  to  the  rule  that 
ana'sthesia  of  a  special  sense  accompanies  that  of  the  integument 
covering  the  organ  of  special  sense.  Previous  investigations  by 
bini  ('  Brain,'  No.  20,  1883)  have  established  this  fact  with  reference 
to  the  ear.  In  the  present  cise  there  was  liypera?6thesia  instead 
of  ana;sthesia. 

Hysterical  Locomotor  Ataxia.    lb'  I\l.  Putnam  Jacobi,  M.D. 

(^Archhtx  vf  MaJliiuc,  February  1S83). — A  widow,  aged  So;  father 
and  brother  insane;  history  of  uterine  disturbance.  Vague 
nervous  symptoms  following  a  fright :  three  years  after  this, 
difficulty  in  going  up  and  do^^^l  stairs ;  finally  unsteadiness  in 
walking ;  \>\\i  no  pain.  Slight  improvement  when  the  uterine 
disease  was  treated.  After  six  montlis  a  staggering  gait,  the  foot 
being  thrust  incoherently  forwards  and  then  brought  down 
suddenly.  Movements  of  legs  not  ataxic,  when  in  the  recumbent 
position.  Absence  of  patellar  tendon-reflex.  Slight  unilateral 
optic  atrojiliy,  but  this  ajiparently  was  due  to  injury.  Attacks  of 
dj'sphagia  and  dys])n(ca  ;  still  later,  shooting-])ains  frona  the  hip 
to  the  ankle.  Improvement  followed  an  o])eration  on  the  cervix 
uteri :  but  cramps,  twitchings,  and  paresis  of  the  limbs  came  on,  and 
got  so  bad  that  she  could  not  go  up  and  down  stairs  at  all. 
During  the  next  two  years  she  was  away  travelling,  and  improved 
very  much.  Four  and  a  half  years  from  the  date  of  the  first 
observation  all  her  symptoms  had  disa])]ieared,  there  was  only  a 
verj'  slight  swaying  in  the  gait.  Put  the  tendon-reflex  was  still 
absent. 

On  an  authentic  Case  of  the  disappearance  of  the  Tendon 
Reflex  without  ascertainable  Pathological  Basis.    1^-  I-  <"• 

Si'lTZKA,  M.D.  (American  Journal  of  Neurohx/i/  ami  Pxi/clilittri/, 
August  188^).  — A  medical  man,  aged  ;!*_',  liad  been  used  in  boyhood 
toprodui-e  the  patellar  tendon-rellex  in  himself  for  amusement.  It 
disappeared,  according  to  his  account,  between  his  eighteenth  and 
twenty-fifth  year.  At  this  period  ho  drank  heavily.  He  jiaiano 
attention  to  the  disapiJcarance  of  the  reflex,  till  he  happened  to  see 
the    author   examining  a    jiatimt    in     this    res])ecl.     The    author 
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verified  tlic  absence  of  tlie  reflex,  and  considers  its  appearance  in  an 
individual  olherwise  sound  to  be  unique.  It  is  said,  however,  that 
the  gait  was  peculiar,  that  he  was  cautious  in  walking  in  the 
dark,  and  that  there  had  been  occasioned  cramps  of  the  left  gastro- 
cnemius, and  startings  of  the  feet.  [The  absence  of  spinal  disease 
would  tlierefore  seem  to  need  verification  at  a  later  date.] 

Arthropathies  in  General  Paralysis  of  the  Insane.     By 

Dr.  J.  C.  SiiAW  (Archives  of  Medicine,  April  1883). — The  author 
limits  his  observations  to  spontaneoiis  lesions  of  the  joints  or  bones, 
occurring  without  fracture  or  injury. 

Case  1. — General  paralytic,  with  grand  delusions,  ataxia  of 
movement,  absence  of  tendon-reflex.  Duration  of  disease  esti- 
mated at  three  years.  Lameness  of  the  right  leg  was  obsers'ed ;  the 
cause  could  not  be  satisfactorily  made  out  during  life.  Subse- 
quently a  similar  lameness  appeared  in  the  left  leg.  There  seemed 
to  be  no  pain.  Fracture  or  dislocation  of  the  femur,  due  to  trophic 
bone-lesion,  was  conjectured  to  be  the  cause.  Post-mortem,  there 
was  found  marked  absorption  of  the  head  of  the  femur,  the  entire 
upper  part  was  more  spong}^  than  natural ;  there  was  a  deposit  of 
bone  below  the  trochanter,  having  a  separate  development  in  the 
periosteum,  and  not  connected  with  the  femur.  There  had  been  a 
backward  dislocation  caxised  by  the  absorption  of  the  head  of  the 
bone. 

Case  2. — Dementia,  hesitating  speech,  tremor  of  lips  and  tongue. 
No  delirium  of  grandeur,  tendon-reflex  normal.  Redness  and 
swelling  occurred  first  in  the  left  middle  finger  ;  then  in  the  ring- 
finger  ;  finally  in  tlie  small  joints  of  all  the  fingers.  There  was 
crepitus  on  passive  movement,  and  actual  dislocation  of  some  of  the 
joints.    No  post-niortmu. 

C«««  3.  —  ITositating  speech,  extravagant  ideas  ;  slight  fibrillary 
tremors.  Small  sor^s  appeared  on  the  logs.  A  swelling  of  the 
right  lower  jaw  appeared,  whicli  on  examination  proved  to  bo  due 
to  necrosis  of  the  bone  ;  the  teeth  had  fallen  out;  there  were  two 
fistulous  openings.  There  appeared  to  be  solution  of  cuntintiitv  of 
the  bone,  as  erei)itati()n  could  bo  felt.  There  was  no  pain,  and  the 
skin  in  the  neighbourliood  was  amestholic.  A  month  later  ho 
Itcgiiii  to  limp  on  the  right  leg.  liedness  and  swelling  of  tlu'  liip 
was  discovered  and  an  HbscesH  opened.  It  was  siiriiiiscd  tliit 
trophic;  chang(!S  were  going  on  in  the  joint. 

Cane  4. — Advanciil  dementia,  stiimiiieriiig  spcicli,  uiisteudv 
|j!,ait,  Hoiiid  rigidity  "I    nmscli's,  with  (xa^^fiMtioii  nf  lend"!!  leilex, 
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cpilcptifomi  attacks.  No  symptom  of  osseous  lesion  was  observed 
during  life,  l>ut  iiost-mortein  tlie  viglit  hip-joint  was  found  to  be 
the  scat  of  commencing  trophic  disturb  inci  s,  the  head  of  the 
femur  was  beginning  to  undergo  absorption,  and  would  evidently 
have  terminated  in  the  same  condition  as  that  in  Case  1. 

The  aiithor  considers  these  cases  to  be  instances  of  artliropathy, 
such  as  has  been  described  Vij'  Charcot  and  others  in  locomotor 
ataxy.  Ho  thinks  that  trophic  lesions  of  the  bones  will  be  found 
in  many  diseases  of  the  nervous  system,  and  that  pndiably  lesions 
in  many  regions  of  the  cord  and  brain  give  rise  to  such  trophic 
disorders. 

Locomotor  Ataxia,  termioating  in  General  Paralysis  of 
the  Insane.  IjV  CnAiii.Ks  K.  Mills,  M.D.  (JoiiriKtl  of  Nrrrmt)* 
and  M<  itlal  Dlneases,  July  1883). — A  man,  ajt.  47,  had  for  three 
years  suffered  from  so-called  rheumatism  ;  darting  ]>ains,  tingling, 
numbness,  &c.,  in  feet  and  legs,  and  afterwards  his  hands,  lie 
had  had  a  chancre,  without  secondary  symptoms,  many  years 
previously.  On  examination,  no  actual  paralysis,  but  inability  t«> 
stand  with  heels  together  or  eyes  shut,  girdle  pain,  awkwardness 
of  hands.  No  mental  symptoms.  Much  improvement  during 
seven  months  treatment ;  then,  after  a  few  months,  permanent 
relapse,  pains  severe,  gait  staggering,  ana-sthesia  of  hands  and 
feet.  In  two  years  more  (five  years  after  his  first  symptoms)  his 
ideas  became  "  queer  and  lofty  "  ;  in  a  year  more,  well-marked 
delirium  of  grandeur,  peculiarities  of  speech,  tremor  of  tongue  and 
lips.  In  another  year  ho  had  to  be  sent  to  an  asylum,  where  he 
died  demented,  eight  years  after  the  first  appearance  of  the 
"  rheumatic  "  pains.  The  intra-cranial  pia  mater  was  ojjaque  and 
congested  over  the  motor  area  of  the  brain ;  the  frontal  and 
occipital  convolutions  were  flattened.  The  spinal  pia  mater  was 
thickened  and  the  cord  irregularly  shrunken.  Sumnuirising  the 
results  of  his  microscopic  examinations,  the  author  says  that  the 
posterior  columns  (both  columns  of  CioU  and  posterior  root-zones) 
showed  well-marked  sclerosis  in  their  whole  length,  best  marked  in 
the  lumbar  region,  and  diminishing  from  below  upwards  ;  lej^to- 
mcningitis  was  present  eveiywliere.  The  medulla  oblongata  was 
much  sclerosed  on  one  side,  and  slightly  so  on  the  other.  Sclerosis 
was  also  found  in  the  pons,  crura,  optic  thalami,  and  such  parts  of 
the  cerebellum  and  convolutions  as  were  examined. 

The  Early  Symptoms  of  General  Paralysis  of  the  Insane. 

}'.\     l»r.    N\  .      I'..    (JoLliSMlTIt    iAi-rlurrs    ,<f    3/.  <//./»«■.    Auuusl     ISS-T). 
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— An  analj'sis  of  100  cases  of  general  paralysis,  in  which  the  initial 
symjitoms  were  reported  to  the  author  on  competent  authority, 
o-ave  the  following  results  : — 

Eightj'-seven  cases  were  men,  thirteen  women.  Of  physical 
si/mjjtoms,  the  earliest  were  defect  of  articulation  in  38  cases  (usually 
a  hesitancy  of  speech,  recognised  best  during  quiet  conversation, 
with  occasional  elision  of  a  syllable)  ;  some  form  of  seizure  in  20 
(epileptiform  in  13,  like  petit-mal  in  4,  apoplectiform  in  3)  ;  tremor 
of  lips  and  face  in  8  ;  inco-ordination  of  gait  in  10  ;  diminished 
sexual  power  in  6 ;  general  tremor  in  6  ;  cutaneous  numbness  and 
tingling  in  3 ;  changed  cheirography  in  2 ;  vasomotor  changes, 
hyperidrosis,  localised  cutaneous  hyperaisthesia,  general  cutaneous 
hyperjesthesia,  each  in  one  case ;  ptosis,  with  external  squint, 
tliploi:)ia  alone,  failure  of  sight  from  optic-nei-ve  atrophy — each 
once  (in  syphilitic  cases).  Nine  patients  had  also  suffered  from 
pain  in  the  head,  previously  to  the  symptoms  here  enumerated. 

'i'he  relative  frequency  of  certain  other  symptoms  (such  as 
would  escape  a  non-medical  observer)  is  given,  as  they  existed 
when  the  patients  were  admitted  into  the  hospital  (this  was  at 
very  variable  periods  of  the  disease) ;  thus  the  patellar  tendon- 
reflex  was  normal  in  46  cases,  supra-normal  in  24,  very  marked  in 
14,  very  slight  in  12,  absent  in  4  ;  the  absence  of  change  there- 
fore in  this  phenomenon  does  not  render  the  disease  improbable ; 
well-marked  exaggeration  in  both  legs  is  corroborative  evidence  of 
the  disease ;  diminution  or  absence  is  evidence,  but  less  valuable 
evidence,  of  the  disease.  Particular  conditions  of  the  patellar  tendon- 
reflex  cannot  be  connected  with  particular  stages  of  the  disease. 
Disorder  of  gait  always  accompanied  absence  of  the  tendon-reflex. 
lL\i.G  piipnh  were  unequal  in  10  cases,  both  small  in  G,  lx)th  dilated 
in  4.  Inequality  of  pupils  is  therefore  not  so  common  as  is 
generally  stated.  There  is  no  particular  state  of  pujuls  character- 
istic of  a  particular  stage  of  the  disease. 

Of  mental  gj/mptoins,  the  earliest  were  :  failure  of  capacity  ( usually 
loss  of  menioryj  in  3G  cases  ;  dei)ression  in  22  ;  exhilaration  and 
self-satisfaction  in  17  (accompanied  by  erotism  in  0);  insnno 
(h-lusions  in  25  (delusions  of  wealth  and  grundi'iir  in  12  i-ascs'l. 
In  the;  women  tho  mental  symptoms  were  usually  h«.>-s  iirtmounci-d 
luid  U'ss  active  tli;iii  in  tlie  nion. 

Ah  legards  tlu;  relative  tiintr  of  appeaianeo  of  the  two  elasses  nf 
symptonis  (mental  and  motor),  in  r»8  eases  thoy  wero  noticed 
simullaneouhly  ;  in  J  I  llio  mental  lirst ;  an<l  in  H  tho  liiotur. 
Wit  limit  guaianteiiii;4  jilpsiibite  aeeiiraey  in  these  oliservations,  the 
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author  thinks  the  two  classes  of  Rymptoms  generally  appear  about 
the  same  time. 

His  general  conclusions  in  addition  to  those  already  given  are 
as  follows : — that  it  is  exceptional  to  find  the  striking;  and  charac- 
teristic gronp  of  symptoms  descrilxjd  in  most  text-books  ;  that  the 
earliest  and  most  characteristic  motor  symptom  is  defect  of  articu- 
lation ;  that  changes  in  the  pupils  and  disorders  of  gait  are  less  fre- 
quent, and  of  less  diagnostic  importance  than  is  usually  supposed; 
that  hallucination  or  impaired  function  of  the  special  senses  is  very 
rare  as  an  early  symptom  ;  but  that  attacks  of  convulsions  or  coma 
constitute  an  early  symptom  of  frequency  and  importance;  that 
among  mental  s^'mptoms  the  earliest  is  usually  depression,  with 
simple  failure  of  mental  capacity  and  activity. 

Cases  of  Locomotor  Ataxia.  Hy  s.  G.  Webber,  M.D.  (Jom-»nl 

of  Ncn-oiis  (iiitl  Mntttil  Disiasc,  July  1883). — These  are  intended 
each  to  illustrate  some  unusual  feature  of  the  disease.  The  clinical 
histories  are  not  very  perfect. 

Cane  1. — During  20  years  severe  attacks  of  flatulence  ami  pain, 
chiefly  in  the  right  side,  without  any  known  cause  ;  sometimes  witli 
nausea,  rarely  with  vomiting.  Except  absence  of  patellar  tendou- 
leflex,  there  was  no  other  symptom. 

Case  2. — "  Contractions  "  in  the  chest,  causing  difficulty  of 
respiration. 

Case  3. — Neuralgia  of  the  occii»itivl  ami  tiifacial  nerves,  with 
glycosuria. 

Case  4. — Deafness,  for  which  the  condition  of  the  ears  was 
insufficient  to  account,  beginning  with  an  attack  of  vertigo. 

Cases  5  &  6. — Preservation  of  patellar  tendon-reflex. 

Case  7. — lietiirn  of  patellar  tendon-reflex,  which  had  at  first 
been  absent,  together  with  improvement  in  other  symptoms. 

Case  8. —  Well-marked  synijitoms  of  ataxy  (including  absence  of 
patellar  tendon-reflex)  reappearing  and  disappearing  several  times 
within  a  year. 

,).  A.  Ormekoh,  ^I.D. 
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